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Abstract  
This  dissertation  was  written  as  a  part  of   the  MSc   in  Energy  Systems  at   the   Interna-­‐
tional  Hellenic  University.  
Nowadays,  worldwide,   the  demand   is   to  achieve  high  energy  efficiency  and  effective  
environmental  protection.  This  can  be  done  by  using  new  systems,  technologies,  mate-­‐
rials  and  renewable  energy  sources.  It  was  found  that  energy  consumption  in  buildings  
represents  approximately  the  41%  of  energy  produced  and  that  the  45%  of  global  CO2  
emissions  come  from  buildings,  where  CO2  affects  at  the  creation  of  the  “greenhouse  
effect”  and  global  climate  change.  Also  building  and  construction  sector  is  strongly  re-­‐
lated  to  economy,  community,  health  and  environment.  This  is  the  reason  why  major  
worldwide  investments  are  related  to  this  sector.  On  this  basis,  it  is  clearly  understood  
how  imperative  the  need  for  green  building  is.    
  First  step  in  order  to  study  a  building  is  to  consider  the  extent  of  an  intervention.  This  
dissertation  aims  to  analyze  the  concepts  of  renovation,  reconstruction,  new  construc-­‐
tion  and  demolition,  in  order  to  decide  which  intervention  is  most  preferable  for  eco-­‐
nomic  and  environmental  view.  According  to  the  above,  this  dissertation  focuses  on  a  
study  of  a  listed  building.  More  specifically,  aims  to  investigate  the  history,  the  legisla-­‐
tive  framework  and  the  culture  of  the  listed  building  under  consideration  and  further-­‐
more,   examine   various   issues   concerning   the   energy   technologies   of   listed   buildings  
around  the  Europe.  This  choice  has  been  done,  due  to  the  fact  that  listed  building  it’s  
an  interesting  and  a  special  case  of  building.  
The  building  of  the  study  located  in  the  most  central  area  of  Thessaloniki,  9  Venizelou  
and  Saint  Minas  Street.  It’s  a  representative  sample  of  eclecticism  with  interesting  ar-­‐
chitectural  elements.  It  was  built  in  1900  –  1906,  saved  from  great  disasters  (1917  fire,  
1978  earthquake),  belongs  to  Jewish  community  of  Thessaloniki  since  1937  and  char-­‐
acterized   as   listed   in   1983.   The   intervention   regards   to   an   external   reconstruction,  
maintenance   of   the   facades   and   to   an   internal   renovation,   total   demolition   of   the  
building’s  interior  and  creation  of  a  modern  construction.  
  
Acknowledgements 
Closing  my  dissertation,  it  would  be  omission  if  I  wouldn’t  thank  some  people  who  help  
and  support  me  to  complete  this  work.  
  More  specifically,  I  would  like  to  thank  my  supervisor  A.  M.  Papadopoulos,  who  trust  
me  on  this  effort  and  gave  me  the  opportunity  with  this  dissertation  to  work  on  such  
an  interesting  subject.  
The  academic  assistant  G.  Banias,  who  provided  me  with  moral  as  well  as  material  and  
technical  support.  
In  my  effort,  valuable  was  the  assistance  provided  to  me  by  the  engineer  of  the  Jewish  
community    of  Thessaloniki,  Mr.  D.  Frances,  who  stood  me  whenever  I  need  his  help,  
by  offering  me  sufficient    material  for  the  history  of  the  building  and  its  previous  use.    
The  company  “Grey”,  and  specifically  Mr.  Sotiropoulo,  and  the  construction  company  
“Domotexniki”   and   specifically  Mrs.   Kara,  where   they  estimated  my   job  and   trust   to  
me  the  necessary  economic  data,  needed  to  complete  my  work.    
I  could  not  omit  my  thanks  to  the  engineers,  foremen,  contractors  of  the  project  who  
inform  me   daily   for   the   building’s   evolution   and   passed   the   sense   that   I   am   also   a  
member  of  their  team.  
                                                                                                                                                                                                                          Tzouliana  Kraia  
                                                                                                                                                                                                                          21/10/2011 
  
  
  
  
  
  
  
  
  
  
 
Contents  
1   INTRODUCTION  ...................................................................................................  1  
2  GREEN  CONSTRUCTION  ..........................................................................................  5  
2.1  USE  OF  ENERGY:  SOME  BASIC  DATA  ..............................................................................  7  
2.2  LOW  ENERGY  BUILDINGS  IN  EUROPE  ..............................................................................  9  
2.2.1  Definition  of  “Low  energy  building”  .........................................................  9  
2.2.2  EU  Member  State  Policies  on  “Low  Energy  buildings”  ...........................  10  
2.2.3  Financial  incentives  ................................................................................  10  
2.3  GREEN  ECONOMY  ....................................................................................................  11  
2.4  THE  SITUATION  IN  GREECE  .........................................................................................  11  
2.4.1  Greek  buildings  ......................................................................................  12  
2.4.2  Building  renovation  –  Chance  for  energy  saving  interventions  .............  15  
2.4.3  Great  reduction  of  construction  activity  ................................................  16  
2.4.4  Recession  in  property  market  ................................................................  17  
3  RENOVATION  VS  NEW  CONSTRUCTION  ................................................................  19  
3.1  INTERVENTIONS  CATEGORIES  ......................................................................................  19  
3.2  RECONSTRUCTION/RENOVATION  ................................................................................  20  
3.2.1  Value  and  Cost  .......................................................................................  20  
3.2.2  Basic  renovation  rules  and  renovation  categories  .................................  22  
3.2.3   Example  of  a  renovated  building  in  Greece  ........................................  23  
3.2.4  Renovation  License  ................................................................................  25  
3.3  DEMOLITION  AND  NEW  CONSTRUCTION  ......................................................................  25  
3.3.1  Demolition  methods  ..............................................................................  26  
2.   DECONSTRUCTION:  ...............................................................................................  28  
3.3.2   Legislation  ...........................................................................................  31  
3.4  UTILIZATION  OF  EXCAVATION,  CONSTRUCTION  AND  DEMOLITION  WASTE  ............................  32  
3.4.1  Deconstruction  -­‐  Reuse  ..........................................................................  34  
3.4.2  Demolition  –  Recycling  ...........................................................................  37  
  
3.5  LEGISLATIVE  FRAMEWORK  /  SUGGESTIONS  FOR  RESOLUTION  OF  THE  FINAL  USE  OF  WASTE  ......  39  
3.6  CARBON  FOOTPRINT  OF  A  RENOVATION  VS  NEW  CONSTRUCTION  .....................................  41  
4  LISTED  BUILDINGS:  “A  SPECIAL  CASE  OF  BUILDINGS”  ............................................  43  
4.1  INCENTIVES  TO  OWNERS  FOR  THE  PROTECTION  OF  LISTED  ................................................  44  
BUILDINGS  ..................................................................................................................  44  
4.1.2  Rights  and  obligations  of  listed  buildings  owners  ...........................................  46  
4.2Reconstruction  /  Renovation  of  the  classified  as   listed  building  of  the  Lawyers’  
Union  in  Thessaloniki  ...............................................................................................  48  
4.3  ENERGY  AND  LISTED  BUILDINGS  ..................................................................................  55  
4.3.1  Bulgaria  /  Study  area:  Balchik  ................................................................  56  
4.3.2  Denmark  /  Examined  Building:  Copenhagen  Town  Hall  ........................  57  
4.3.3  Greece  /  Study  Region:  Athens  ..............................................................  57  
4.3.4  United  Kingdom  /  Study  area:  Shrewsbury  ...........................................  58  
4.3.5  Italy  /  Examined  Building:  Zena  Castle  ...................................................  58  
4.3.6  Hungary  /  Study  Area:  Szentendre  ........................................................  59  
4.4  LEGISLATION  AND  NATIONAL  POLICY  ...........................................................................  60  
4.4.1  Urban  Legislation  ...................................................................................  60  
4.4.2  Bulgary  /  Legislation  for  the  protection  of  buildings  heritage  ...............  60  
4.4.3  Denmark  /  Legislation  for  the  protection  of  buildings  heritage  ............  60  
4.4.4  Greece  /  Legislation  for  the  protection  of  buildings  heritage  ...............  61  
4.4.5  United  kingdom  /  Legislation  for  the  protection  of  buildings  heritage  .  61  
4.4.6  Italy  /  Legislation  for  the  protection  of  buildings  heritage  ....................  61  
4.4.7  Hungary  /  Legislation  for  the  protection  of  buildings  heritage  .............  62  
4.5  LEGISLATION  AND  SUSTAINABILITY  ..............................................................................  62  
4.6  ENERGY  INSPECTIONS  AND  SUGGESTIONS  .....................................................................  63  
4.6.1  Listed  buildings  and  bioclimatic  characteristics  .....................................  63  
4.6.2  Potential  interventions  to  listed  buildings  .............................................  64  
4.6.3  Building  examples  in  Europe  .................................................................  67  
4.7  GREECE  SITUATION  WITH  P  /  V  SYSTEMS  IN  LISTED  BUILDINGS  ..........................................  69  
5  ANALYSING  BUILDING  CHARACTERISTICS  .............................................................  70  
5.1   THESSALONIKI’S  SHORT  HISTORY  ..............................................................................  70  
  
 
5.1.1   Thessaloniki’s  settlements  ..................................................................  73  
5.1.2   Historical  center  of  Thessaloniki  .........................................................  74  
5.2   STUDY  BUILDING  ..................................................................................................  75  
5.2.1   Introduction  ........................................................................................  75  
5.2.2   History  .................................................................................................  75  
5.2.3   Morphology  and  topology  of  the  building  ..........................................  79  
5.2.4   Description  of  renovation  -­‐  Pathology  ................................................  79  
5.2.5   Design  principles  -­‐  Consultants  Aims  ..................................................  83  
5.2.6   Reuse  –  Building  Reconstruction  .........................................................  83  
5.2.7   Description  of  major  interventions  that  can  be  done  .........................  84  
5.2.8   Facade  Reconstruction  ........................................................................  85  
5.2.9   General  findings  ..................................................................................  85  
6  RESULTS  ...............................................................................................................  86  
7  CONCLUSIONS  ......................................................................................................  94  
BIBLIOGRAPHY  ........................................................................................................  96  
  
     
  
  
  
  
  
  
  
  
  
  
  
  
Figure Contents 
Figure  1:  Green  construction  ...........................................................................................  5  
Figure  2:  Use  of  Energy  Sustainability  in  the  built  environment    ....................................  7  
Figure  3:  Some  basic  economics  .....................................................................................  8  
Figure  4:  Worldwide  investments  in  the  building  and  construction  sector  ....................  9  
Figure5:  Renewable  energy  source  ...............................................................................  12  
Figure  6:  Average  annual  energy  consumption  in  Greek  buildings  ...............................  14  
Figure  7:  Public  construction  activity  ............................................................................  16  
Figure  8:  Property  prices    ..............................................................................................  18  
Figure    9:  Zara  shop,  9  Ermou  &  Parliament  street,  Athens  ..........................................  24  
Figure    10:  Tower  Block  Demolition,  London    ...............................................................  25  
Figure  11:  Manual  building  demolition  .........................................................................  26  
Figure    12:  Wall  and  floor  saws  /  Mobile  shears  ...........................................................  27  
Figure    13:Concrete  crushers  –  pulverizes  –  demolition  pliers  .....................................  27  
Figure  14:  Stages  of  building  demolition  using  explosives  ............................................  27  
Figure  15:  Stages  of  selective  demolition  of  a  building  in  America  ...............................  29  
Figure    16:  Protective  porticoes  /  Protected  pedestrian  crossing  .................................  29  
Figure    17:  Materials  reuse  due  to  their  historical  importance  .....................................  35  
Figure    18:  EECCA  that  can  be  directly  reused  ..............................................................  35  
Figure    19:  Selection  of  construction  materials  .............................................................  36  
Figure    20:  Procedure  of  building  demolition  ................................................................  38  
Figure    21:  Container  which  is  made  a  mixed  collection  of  ECDW  ................................  38  
Figure   22:   View   from   Tsimiski   Street   after   renovation   the   new   addition   of   the   loft  
during  the  construction  of  the  metal  frame  ..................................................................  48  
Figure    23:  Extracts  from  the  building  façade  where  the  damage  to  its  partial  elements  
can  be  seen  ....................................................................................................................  49  
Figure   24:   View   of   the   building   from   Tsimiski   Street   before   renovation   (1994).   The  
damages  to  the  ground  floor  are  obvious  .....................................................................  50  
Figure  25:  View  of  the  ground  floor  after  renovation  ...................................................  51  
  
 
Figure  26:  View  of  the  2nd  floor  after  renovation.  The  interior  frames  and  gypsum  floor  
decorations   of   the   ceilings  were  maintained   and   restored   in   this   floor   /   View  of   the  
new  hall  at  the  3rd  floor)  ................................................................................................  52  
Figure    27:  View  of  the  interior  during  removal  works  ..................................................  53  
Figure    28:  Maintained  frames  of  the  second  floor  .......................................................  53  
Figure    29:  View  of  the  gypsum  floor  decoration  of  the  ceilings,  which  are  kept  only  on  
the  2nd  floor  ...................................................................................................................  53  
Figure    30:  The  new  entrance  from  Tsimiski  Street  .......................................................  55  
Figure    31:  Map  of  the  States  participating  in  the  program  ..........................................  56  
Figure    32:  Gallery,  Balchik  ............................................................................................  56  
Figure    33:  Copenhagen  Town  Hall    ...............................................................................  57  
Figure    34:  Athens  Town  Hall  .........................................................................................  58  
Figure    35:  Standard  residential  buildings  .....................................................................  58  
Figure    36:  Living  room  with  wall  paintings  ...................................................................  59  
Figure    37:  The  city  center    ............................................................................................  59  
Figure    38:    Frame  replacement    ....................................................................................  66  
Figure    39:  Modern  constructions  of  P  /  V  roof  tiles  .....................................................  67  
Figure    40:  Restoration  of  the  castle  Acquabella,  Italy  (  ................................................  68  
FIGURE    41:  Spa  center/  Hotel  .......................................................................................  68  
Figure    42:  The  water  used  in  the  bathrooms,  reused  to  heat  the  building  ..................  69  
Figure    43:  The  Royal  Theatre  ........................................................................................  72  
Figure    44:  Macedonia  airport    ......................................................................................  72  
Figure    45:The  wider  region  of  study  .............................................................................  74  
Figure  46:  Corner  view  of  the  building  ..........................................................................  75  
Figure  47:  View  of  the  building  at  Saint  Minas  Street  ...................................................  76  
Figure    48:  Main  entrance  to  the  central  staircase(Venizelou  Street)  ...........................  77  
Figure    49:  Architectural  elements  at  the  main  entrance  ..............................................  78  
Figure  50:  Architectural  elements  at  Saint  Minas  Street  ...............................................  78  
Figure  51:  Architectural  elements  on  the  interior  (roof)  ...............................................  79  
Figure    52:  Basement  .....................................................................................................  80  
  
Figure   53:  Main   staircase   /   Two   additional   staircases   ensure   the   connection   of   the  
ground  floor  with  the  mezzanine  and  the  1st  floor.  ......................................................  80  
Figure   54:   In   the   view   of   Saint  Minas   Street,   has   been   provided   an   opening   in   the  
glazing  display  for  entering  commodities  (before  /  after  reconstruction)  ....................  81  
Figure  55:   Internal  integration  has  been  made  at  the  whole  area,  by  deposing  former  
dividing  wall(  before  /  after  reconstruction)  .................................................................  81  
Figure    56:  Inside  the  building,  plenty  of  electricity  network,  telephone,  water  supply,                        
sanitation  were  visible  at  walls  .....................................................................................  82  
Figure    57:  Weathered  embossed  decorations  .............................................................  83  
Figure    58:  Ground  floor  before/after  demolition  .........................................................  84  
Figure    59:  Basement  stair  case  as  seen  due  to  its  structure  can  be  divided  in  half  .....  85  
Figure  60:  Granite  tiles  (basement  and  ground  floor)  ...................................................  86  
Figure  61:  Parquet  (mezzanine  and  1st  floor)  ................................................................  87  
Figure  62:  Type  of  openings  in  the  ground  floor  /  mezzanine  /1st  floor  .......................  87  
Figure  63:  Plaisio  stores  in  New  Psixiko  /  Larisa  ............................................................  88  
Figure  64:  Opening  of  groove   for   concrete  wall   in   the  basement   /   Supporting  during  
rejection  of  concrete  .....................................................................................................  89  
Figure  65:  Iron  construction  on  the  southwest  side  of  the  building  .............................  90  
Figure   66:   Construction   of   new   earthquake   resistant   walls   to   an   existing   building   /  
Construction  cloak  column  ............................................................................................  90  
Figure  67:  Sprayed  concrete  /  Transporting  pipes  ........................................................  91  
Figure  68:  Process  of  rejection  concrete  .......................................................................  91  
  
  
  
  
  
  
  
  
  
  
 
Table Contents 
Table  1:  Benefits  from  sustainable  construction    ............................................................  6  
Table  2:  Energy  Efficiency  Certificate  (EEC)  ...................................................................  14  
Table  3:  Required  equipment  for  selective  demolition  and  use  ....................................  30  
Table  4:  Main  generated  wastes  depending  on  the  type  of  intervention    ....................  33  
Table  5:  Exploitation  forms  of  ECDW  .............................................................................  33  
Table  6:  Correlation  of  listed  buildings  and  their  energy  characteristics  ......................  64  
Table  7:  Operations  and  energy  proposal  categories  for  buildings  upgrade  .................  65  
Table  8:  Different  uses  of  the  listed  building  .................................................................  86  
Table  9:  Economic  and  environmental  results  ..............................................................  93  
 1 
1 Introduction  
Today   it   is   commonly   assumed   that   the   built   environment   will   degrade   the   natural  
one,   but   this   belief   is   not   based   on   historical   evidence.   For  most   of   earth’s   history,  
structures  built  for  shelter  have  typically  enhanced  biodiversity  and  benefited  the  sur-­‐
rounding  community.  Beaver  dams,  for  instance,  create  eddies  where  wetlands  form,  
supporting  a  vast  array  of  diverse  life.    
“Green   building”   is   a   way   of   enhancing   the   environment.   It   benefits   humans,   the  
community,  the  environment,  and  a  builder’s  bottom  line.  It  is  about  tailoring  a  build-­‐
ing  and  its  site  to  the  local  climate,  site  conditions,  culture  and  community,  in  order  to  
reduce  resource  consumption  while  enhancing  quality  of  life.    
There   is  no   singular   “look”   for  a  green  building.  While  natural  and   resource  efficient  
features  can  be  highlighted  in  a  building,  they  can  also  be  invisible  within  any  architec-­‐
tural  design.  
Likewise,  a  green  building   is  not  an  assemblage  of  “environmental”  components  or  a  
piecemeal  modification  of   an   already-­‐designed,   standard  building.   These   approaches  
not  only  add  to  the  building’s  cost,  but  also  produce  marginal  resource  savings  at  best.  
True  green  building  takes  a  holistic  approach  to  programming,  planning,  designing,  and  
constructing  (or  renovating)  buildings  and  sites.    
It  involves  connecting  often-­‐interlinked  issues  such  as  site  and  climate,  building  orien-­‐
tation  and  form,  lighting  and  thermal  comfort,  materials,  etc.,  and  optimizing  all  these  
aspects  in  concert.  In  order  to  capture  the  multiple  benefits  of  synergistic  design,  the  
“whole   system”  design  process  must  occur  early   in   the  building’s   conception  and   in-­‐
volve  interdisciplinary  teamwork.  In  the  conventional,  linear  development  process,  key  
people  are  often   left  out  of  decision-­‐making  or  brought   in  too   late  to  make  a  worth-­‐
while   contribution.   Early   and   complete   collaboration,   however,   can   reduce   or   elimi-­‐
nate  both  capital  and  operating  costs,  while  at  the  same  time  meeting  environmental  
and  social  goals.  
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  It  is  precisely  the  integrated  approach  described  above  and  the  multiple  benefits  there  
by  achieved  that  allow  many  green  buildings  to  cost  no  more  than  standard  buildings,  
even   though  some  of   their   components  may  cost  more.  Green  design  elements  may  
each  serve  several  functions  and  might  allow  other  building  components  to  be  down-­‐
sized.   For   example,   better  windows   and   insulation   can   result   in   smaller   heating   sys-­‐
tems,  photovoltaic  panels  can  double  as  shade  for  parking  or  can  replace  a  building’s  
spandrel  glazing.  
Reducing  energy  use  in  buildings  saves  resources  and  money  while  reducing  pollution  
and  CO2  in  the  atmosphere.  But  full  financial  benefits  will  only  be  realized  by  using  the  
integrated  approach  described  above  (high  performance  windows  will   increase   initial  
costs  unless  the  designer  takes  proper  credit  for  smaller  heating  and/or  cooling  loads  
and  equipment).  Just  as   important  as  what  goes   into  a  green  building   is  what  can  be  
left  out.  Green  building  design  eliminates  waste  and  redundancy  wherever  possible.    
One   of   the   key  ways   of   reducing   resource   consumption   and   cost   is   to   evaluate   first  
whether   a   new   building   needs   to   be   built.   Renovating   an   existing   building   can   save  
money,  time,  and  resources,  while  often  enabling  a  company  (or  a  family,  if  it  is  a  resi-­‐
dential  building)  to  be  located  in  a  part  of  town  with  existing  infrastructure  and  public  
transportation,   enhancing   convenience   and   reducing   sprawl.   If   a   new   building   is   re-­‐
quired,  it  should  be  sized  only  as  large  as  it  really  needs  to  be.  Smaller  buildings  require  
fewer  materials,  less  land,  and  less  operational  energy.  Someone  should  buy  (or  lease)  
as  much  square  footage  as  can  afford.  Yet  the  average  new  house  size  has  steadily  in-­‐
creased  over  the  past  few  decades  while  families  have  gotten  smaller.  Smaller  houses  
and  commercial  buildings  allow  the  budget  to  be  spent  on  quality,  not  “empty"  quanti-­‐
ty.  
Energy:  The  easiest  and  least  expensive  way  of  reducing  operational  costs  in  a  building  
is  to  lower  its  energy  consumption  /  best  done  by  increasing  energy  efficiency.  There  
are  great  energy-­‐cutting  opportunities  in  simple  designs  that  respond  to  location  and  
climate.  Heat  travels  in  and  out  of  buildings  in  three  ways:  radiation,  convection,  and  
conduction,   all   three   of   which  must   be   addressed.   Radiation   is   the   transfer   of   heat  
from  a  warmer  body  to  a  cooler  one  via   infrared  rays.  They  can  be  blocked  by  using  
reflective   surfaces.   Convection   is   the   transfer   of   heat   by   heat-­‐driven   circulation  of   a  
fluid   or   gas,   such   as   air.   Convective   heat   transfer   can   be   controlled   by   sealing   gaps  
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around  windows,  doors,  electrical  outlets,  and  other  openings  in  the  building.  Conduc-­‐
tion  is  the  transfer  of  heat  across  an  immobile  substance.  Every  material  has  a  specific  
conductivity   (U  value)  and  resistance  (the   inverse  of   the  U-­‐value,  called  the  R-­‐value).  
Metal  is  a  great  conductor,  so  if  high-­‐performance  windows  have  metal  frames,  there  
will  be  a  “thermal  break”  in  the  frame  (an  insulating  material  inserted  to  block  the  heat  
transfer  across  the  metal).  
  As  the  above  descriptions  suggest,  one  of  the  best  ways  to  reduce  heat  loss  or  gain  is  
by  installing  the  appropriate  high-­‐performance  window  for  the  given  climate.  The  right  
window   can   save   energy,   enhance   comfort,   allow   space-­‐conditioning   systems   to   be  
downsized,   reduce   fading   from   ultraviolet   light,   reduce   noise   from   outside,   reduce  
condensation,  and  improve  day  lighting.    
Once  the  building  shell  is  designed  to  reduce  heat  flow,  we  can  use  a  number  of  natu-­‐
ral  heating  and  cooling  methods  to  downsize  or  even  eliminate  fossil-­‐fuel  based  heat-­‐
ing  and  cooling  systems.  Techniques  include  day  lighting,  passive  solar  heating,  natural  
ventilation,  passive  cooling,  efficient  and   right-­‐sized  HVAC  systems,  and  utilization  of  
waste  heat.    
Day  lighting  enhances  visual  acuity  for  occupants,  creates  a  connection  to  nature,  and  
increases  productivity  and  well-­‐being.  It  also  reduces  operational  energy  costs  as  elec-­‐
tric  lights  are  turned  off  or  dimmed  when  daylight  is  sufficient.  This  points  out  the  im-­‐
portance   of   integrating   all   the   technical   systems   /   day   lighting,   lighting,   and   space-­‐
conditioning.  It  is  also  important  to  design  systems  for  varying  loads.    
When   energy   loads   are   as   small   as   practical,   appropriate   renewable   energy   sources  
should  be  evaluated.  These  include  wind,  biomass  from  waste  materials,  ethanol  from  
crop  residues,  passive  heating  and  cooling,  and  photovoltaic’s.  An  electrically  efficient  
building  might  be  less  expensive  to  build  with  “off-­‐grid”  power  than  to  connect  to  the  
grid.  
Demolition/Construction  Practices:  With  any  site  development   it   is   important  to  pro-­‐
tect  adjoining  agricultural  areas,   rivers,  and  trees,  and  to  be  especially  vigilant  about  
erosion   control.   Rather   than   degrading   the   surrounding   environment,   development  
can  enhance   it.  Next,  demolition  and  construction  should  be  carefully  planned  to  re-­‐
duce  or  eliminate  waste.  Typically,  demolition  and  construction  debris  account  for  15%  
–  20%  of  municipal  solid  waste  (and  sometimes  as  much  as  40%),  while  estimates  are  
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that  90  %  of  this  “waste”  could  be  reused  or  recycled.  Reusing  and  recycling  waste  is  
not  only  the  environmentally  friendly  thing  to  do,  but  could  save  money  and  promote  
local  entrepreneurial  activities.  It  is  critical  to  note  that  reusing,  salvaging  and/or  recy-­‐
cling  materials   require   additional   up-­‐front   planning.   The   contractor  must   have   stag-­‐
ing/storage  locations  and  must  allot  additional  time  for  sorting  materials,  finding  buy-­‐
ers  or   recycling   centers,   and  delivering  materials   to   various   locations   if   buyers  don’t  
collect  them.  
Recycling:  Recycling  doesn’t  stop  at  the  jobsite.  The  building  should  be  designed  to  fos-­‐
ter   convenient   recycling  of   consumer   goods   throughout   the   life  of   the  building.   This  
usually  entails  easily  accessible  recycling  bins  or  chutes,  space  for  extra  dumpsters  or  
trash  barrels  at  the  loading  dock,  and  a  recycling-­‐oriented  maintenance  plan  [1].  
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2  Green  Construction  
  
Figure  1:  Green  construction  (Source:  www.commerce-­‐innovations.com)  
Almost  simultaneously  with  the  appearance  of  human  on  earth,  emerged  the  need  to  
use  energy  sources.  From  the  first  fire  of  the  primitive  human  until  the  modern  nuclear  
power  plants,  energy  appears  in  all  its  forms.  However,  it  is  after  the  industrial  revolu-­‐
tion   that   the   increasing   energy   consumption   and   the   aggravation   of   environmental  
problems  become  more  important  and  the  quest  for  solutions  has  become  imperative  
on  an  international  level.    
It  is  the  proper  and  rational  use  of  energy  in  all  sectors  that  gives  the  conserve  energy  
resources,  without  decreasing  the  living  standards.  This  applies  obviously  also  to  build-­‐
ings  and  by  using  state  of  the  art  systems,  technologies,  and  materials  and  also  by  in-­‐
corporating  renewable  energy  sources  (Figure  1)  we  can  achieve  high  energy  efficiency  
and   effective   environmental   protection.   This   effort   concerns   the   whole   society,   be-­‐
cause  there  are  significant  benefits   in  every   level,  throughout  the  building’s   life  cycle  
and  for  all  stakeholders  as  it  can  be  seen  in  Table  1  [2].  
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Table  1:  Benefits  from  sustainable  construction  [2]  
Environmental  benefits  
  
Economic  benefits  
  
Health/Community  benefits  
  
Enhancement    and  protection  
of  ecosystems  and  biodiversity  
  
Reduction  of  operational  costs  
  
Improvement  of  indoor  air    
quality,  thermal  comfort  and  of  
acoustics  
Improvement  of  air  and  water  
quality  
  
Enhancement  of  the  assets  val-­‐
ue  and  resulting  profits  
  
Enhancement  of  
occupational  comfort  and  
health  
  
Reduction  of  solid  waste  
  
Improvement  of  the  employees  
productivity  and  satisfaction  
  
Minimization  of  strain  on  local  
infrastructure  
  
Conservation  of  natural  
resources  
  
Optimization  of  economic  per-­‐
formance  over  the  building’s  
life-­‐cycle  
  
Contribution  to  overall  quality  
of  life  
  
Optimization  of  buildings  over  
their  life  span,  from  design  to  
demolition  
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2.1  Use  of  energy:  Some  basic  Data  
It  is  worth  mentioning  that  in  Europe  [4]:  
Ø The  energy  consumption  in  buildings  represents  approximately  41%  of  energy  pro-­‐
duced  
Ø Approximately  45%  of  global  CO2  emissions  come  from  buildings  
Ø The   CO2   affects   at   the   creation   of   the   “greenhouse   effect”   and   global   climate  
change  
The  sector  of  buildings,  as  calculated,  consumes  41%  of  the  energy  produced,  world-­‐
wide,  both  for  the  construction  of  buildings,  and  for  comfortable  operation            (Figure  
2).  Obviously,  buildings  and  consequently  the  cities  are  key  factors  in  improving  energy  
consumption  and  pollutant  emissions.  This  observation  led  in  the  last  two  decades  to  
a  coordinated  effort,  to  introduce  renewable  energy  sources  in  construction  of  build-­‐
ings,  so  now  display  the  concepts  of  building  bioclimatic  buildings  /  cities,  and  sustain-­‐
able  development.  By  some,  may  be  considered  as  a  temporary  fashion  of  the  times.  
However   for   the   majority   (younger   generations),   bioclimatic   building   is   one   of   the  
ways  to  preserve  the  environment  in  the  current  situation  and  perhaps  improve  it  long  
term,  since   it   is  expected  the  greatest  potential   for  saving  energy   to  be   found  under  
the  greater  consumption  [4].  
  
Figure  2:  Use  of  Energy  Sustainability  in  the  built  environment  (Source:  Professor  A.  M.  Papadopoulos,  
Sustainable  Built  Environment,  Lectures  at  MSc  in  Energy  Systems,  School  of  Science  and  Technology,  International  
Hellenic  University)  
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Some  basic  economics  [3]  
Ø The  book  value  of  construction  projects  in  EU  (27)  exceeded  1,400  bn  Euros  in  
2006  
Ø More  than  55%  of  the  EUs  gross  capital   is  being   invested   in  construction  pro-­‐
jects  
Ø 25%  alone  in  residential  buildings  
Ø The   average   EU   citizen   invests  more   than   20%  of   his   life   time   net   income   in  
buying  a  dwelling  
Since  2007  the  sector  is  declining  how  we  can  see  at  the  figure  3  below  due  to  [3]:    
Ø Economic  downturn    
Ø Fiscal  policies  
Ø Demographics    
  
  
Figure  3:  Some  basic  economics  (Source  :  EUROSTAT  2011)  
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Building  and  constructor  sector  is  strongly  related  to  economy,  community,  health  and  
environment.  This   is  the  reason  why  the  major  worldwide  investments  are  related  to  
buildings  and  constructions  (Figure  4)  [3]  
 
  
Figure  4:  Worldwide  investments  in  the  building  and  construction  sector  (Source:  EUROSTAT  2011)  
2.2  Low  energy  buildings  in  Europe  
Nowadays  the  Directive  on  the  energy  performance  of  buildings  (EPBD)  suggests  that  
all  EU  Member  States  support  national  plans  and  targets,  in  order  to  promote  the  up-­‐
take  of  very  low  and  close  to  zero  energy  buildings.  In  low  energy  buildings,  as  much  as  
80%  of  the  operational  costs  can  be  saved  through  integrated  design  solutions.  Almost  
20,000  low  energy  buildings  have  been  built  in  Europe,  of  which  approximately  17.000  
in  Germany  and  Austria  [5].  
2.2.1  Definition  of  “Low  energy  building”    
There  is  not  exactly  worldwide  definition  for  low-­‐energy  buildings,  but  it  generally  in-­‐
dicates  a  building  that  has  a  better  energy  performance  than  the  standard.  Usually  use  
high  levels  of  insulation,  energy  efficient  windows,  low  levels  of  air  infiltration  and  heat  
recovery  ventilation   to   lower  heating  and  cooling  energy.  They  may  also  use  passive  
solar   building  design   techniques  or   active   solar   technologies.   These  homes  may   also  
22%  
21%  
30%  
23%  
4%  
Worldwide  investments  in  the  building  
and  construcZon  sector  
north  America     Japan  
Europe   Developing  Countries    
Other  Developed  Countries  
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use   hot   water   heat   recycling   technologies   to   recover   heat   from   showers   and   dish-­‐
washers.  After  research,  it  was  found  that  there  are  different  names  across  Europe  for  
Low  energy  buildings.  Some  of  these  are:  low  energy  house,  high-­‐performance  house,  
passive   house,   zero   carbon  house,   zero   energy   house,   energy   savings   house,   energy  
positive  house,  eco-­‐building,  green  building  etc.  
The  cost  of  building  energy  efficient  is  generally  higher  due  to  the  extra  costs  associat-­‐
ed  with  improved  insulation  of  all  building  components  such  as  windows.  Another  rea-­‐
son  is  that  most  entrepreneurs  are  not  used  to  the  new  technologies  and  much  time  
and  resources  are   invested   in  planning,  education  and  quality  assurance,  which  bring  
up  costs.  This  has  also  contributed   to   the   idea   that  energy-­‐efficient  buildings  are  ex-­‐
pensive  [6].  
Generally,  the  additional   investment  will  be  in  the  range  of  100  €/m²  [7]  (more  if  ex-­‐
pensive  solutions  are  used)  with  returns  of  less  than  20  years  [9].  Costs  are  expected  to  
further  decrease  in  the  future  due  to  technological  developments  and  it  was  assumed  
that  they  would  decrease  by  20%  by  2030[10].  Low  energy  buildings  offer  considerable  
savings   in  energy  bills  over  their   lifetime  compared  to  standard  new  constructions  as  
they  basically  only  use  15%  –  25  %  of  the  energy  required  to  run  a  conventional  one.  
2.2.2  EU  Member  State  Policies  on  “Low  Energy  buildings”  
Several   Member   States   have   already   set   up   long-­‐term   strategies   and   targets   for  
achieving  low  energy  standards  for  new  houses.  For  example,  in  the  Netherlands  there  
is  a  voluntary  agreement  with  industry  to  reduce  energy  consumption  compared  to  the  
present   building   codes   by   25%   in   2011   and   50%   in   2015   (which   is   close   to   passive  
house)  and  to  have  energy  neutral  buildings  in  2020[6].  
2.2.3  Financial  incentives  
The  extra  upfront  cost  of  a  low  energy  building  can  even  with  decreasing  trends  be  an  
obstacle  for  private  owners.  Therefore  financial  mechanisms  have  been  developed   in  
order  to  reduce  the  cost  of  land,  technical/  capital  solutions.  These  can  include  instru-­‐
ments  such  as  loans  with  lower  interest  rates,  reduced  taxes,  CO2  taxes  and  changes  to  
the  fee  structure  [6].  
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2.3  Green  economy  
According  to  a  study  sponsored  by  the  US  Green  Buildings  Council  (USGBC),  investing  
in   the   energy   efficiency   of   buildings,   combined  with   other   non-­‐transportation   initia-­‐
tives,  could  reduce  US  energy  consumption  by  23%  by  2020,  save  the  US  economy  $1.2  
trillion  and  reduce  greenhouse  gas  emissions  by  1.1  gigatones  annually.  
The  USGBC  contends  that  such  an  initiative  could  also  create  millions  of  jobs  and  add  
more   than   half   a   trillion   dollars   to   the  American   economy  over   the   next   four   years.  
Based  on  these  and  similar  estimates,  the  federal  and  state  governments  have  jumped  
on  the  green  buildings  wagon,  with  ARRA  alone  providing  $4.5  billion  to  retrofit  federal  
buildings  and  another  $6.3  billion  to   improve  the  energy  efficiency  of  state  agencies.  
The  private  sector  is  also  onboard,  given  that  the  5  million  commercial  buildings  in  the  
US  total  more  than  $100  billion  a  year  in  energy  expenses  currently.  For  many  of  them,  
the  cost  of  retrofitting  can  be  recouped  quickly  just  by  the  reduction  in  operational  ex-­‐
penses.  With  such  easy  return  on  investment,  it  is  no  surprise  that  many  analysts  pre-­‐
dict  a  surge  of  innovation  and  investment  in  the  green  buildings  industry.  Energy  effi-­‐
cient  technologies,  from  better  air  conditioners  to  insulated  windows  and  other  ener-­‐
gy/saving  building  materials,  may  not  be  as  sexy  as  solar  panels  or  advanced  batteries,  
but  are  considered  one  of  the  fastest,  most  effective  methods  of  reducing  energy  con-­‐
sumption  [10].  In  this  point  we  should  mention  that  1€  corresponding  to  $1.39.  
2.4  The  situation  in  Greece  
The  use  of  renewable  energy  sources  (RES)  in  Greece,  still  in  primary  stage,  compared  
with   the   predominant   sources   and   cover   only   15%  of   the   energy   production.  Unlike  
conventional   forms  of  energy,   renewable  energy:  hydro,   solar,  wind,  bioenergy,  geo-­‐
thermal  energy  (Figure  5),  not  exhausted  to  human  data  and  does  not  pollute  the  envi-­‐
ronment.   Nowadays,   the   use   of   RES,   it   is   more   necessary   than   ever.   This   becomes  
more   obvious   if   we   look   at   the   effort   of   several   states   to   promote   research   on   the  
technology  of  RES  and  in  any  kind  of  facilities  for  the  installation  of  such  technologies.  
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Figure5:  Renewable  energy  sources  (Source:  polytexnikanea.blogspot)  
The  energy  studies  of  buildings  and  residential  sets  are  designed  to   improve  the  effi-­‐
ciency,  provide  energy  savings  and  improved  comfort  conditions  by  applying  the  inte-­‐
grated  energy  planning.  It  is  based  on  principles  of  energy  optimized  architecture,  and  
integration  systems  for  renewable  energy  and  energy  efficiency  in  new  existing  build-­‐
ings.   These   systems  address   the  building   shell   and  methods  of   construction,  electro-­‐
mechanical   installations,  energy  management  and  renewable  energy  technologies,  to  
cover  the  thermal  and  electrical  needs  of  buildings.  In  the  case  of  existing  buildings  be-­‐
fore  the  energy  study,  the  performance  of  the  energy  audit  indicates  the  energy  needs  
renovation.  
2.4.1  Greek  buildings  
The  distribution  of  average  annual  total  energy  consumption  in  Greek  buildings  is  ap-­‐
proximately  380  kWh/m2  presented  in  the  figure  below.  The  comparative  presentation  
is   indicative,   since   it   does   not   includes   the   quality   of   indoor   environments,   in   other  
words,  the  internal  conditions  in  correlation  with  the  location  and  operation  of  various  
buildings  [4].  
Residential  buildings  accounted   for  73%  of  all  buildings   in  Greece.  The  potential   sav-­‐
ings  are  significant  if  takes  seriously  into  account  that  only  [4]:  
Ø 5.1%  has  external  wall  insulation  (only  6.7%  built  after  1981,  when  began  to  
apply  the  thermal  insulation  regulations)  
Ø 2.1%  has  double  glazing  windows  
Ø 30.4%  has  roof  insulation  
Ø 12.7%  has  pilotis  insulation  
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Ø 1.5%  has  floor  insulation  
Ø 4.2%  has  pipe  insulation  on  heating  installation  
It  is  worth  to  mention  that  [4]:  
Ø Greek  buildings  absorb  the  1/3  of  the  consumed  energy  and  emits  45%  CO2  
Ø In  Greek-­‐residential  buildings  (e.g.  offices,  hospitals,  shopping,  schools,  hotels)  
heating  accounts  for  over  50%  of  the  total,  while  cooling  for  20%.  
Depending  on  the  construction  of  a  building  and  the  energy  interventions  have  or  have  
not  done,  can  be  identified  the  part  that  contributed  most  to  the  waste  of  energy.  This  
identification   is   important   in  order   to  choose   the  energy   interventions   that  have   the  
optimal  effect.  
On  average,  energy  losses  through  the  roof  calculated  by  35%  -­‐  40%,  the  walls  30%  -­‐  
35%,  the  windows  15%,  and  the  rest  divided  into  frames,  cracks,  etc.  As  can  be  easily  
noticed  a  building  with  extended  glazing  greatly  increases  the  rate  of  energy  losses.  An  
intermediate  floor  apartment  has  fewer  losses  than  the  roof.  By  contrast  the  percent-­‐
age  of   losses   from   the  wall  or  other  parts  of   the   shell   increases   significantly.   In  new  
buildings,  now  the  new  Energy  Performance  of  Buildings  Regulations  requires  that  cal-­‐
ibration  of   the  building  based  on   its  energy  efficiency  should  be  equal   to  /  or  higher  
than  B  +.  Otherwise  the  building  considered  as  arbitrary  construction  and  will  not  be  
electrified  by  the  PPC  (Public  Power  Corporation)  until  the  completion  of  those  energy  
interventions  that  will  rise  (at  least)  in  the  class  of  acceptable  base.  
In  old  buildings,  the  calibration  must  be  sold  when  it   is  necessary  to  label  the  energy  
identity,   in   the   contracts.   From   June   9,   2011  will   become  mandatory   and   to   rented  
buildings  (which  are  required  to  have  an  energy  identity).  More  specific  data  about  the  
situation  of  buildings  Energy  Performance,  presented  at  Table  2.  
By  2020,  our  country,  together  with  other  European  Union  countries,  is  committed  to  
achieve  the  objective  of  “20-­‐20-­‐20”,  as  named.  Namely   the  reduction  of  energy  con-­‐
sumption   by   20%,   reduce   greenhouse   gases   contributing   to   global   warming   by   20%  
and  increase  energy  production  from  renewable  sources  to  20%  of  total  production  by  
2020.   The   buildings   are   known   to   contribute   37%   of   total   energy   consumption   in  
Greece  and  50%  of   the   total  emission  of  greenhouse  gases.  These  numbers  are  very  
close  to  the  global  average.  On  the  other  hand  it  has  been  measured  that  80%  of  con-­‐
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sumed  energy  in  buildings  associated  with  the  heating  or  cooling.  The  remaining  20%  
relates  to  the  use  of  household  or  other  appliances.  
In  this  context  the  Greek  Prime  Minister  recently  announced  at  “Zappeion”  a  meeting  
with   representatives  of   related  professional   communities,   the  program  "Building   the  
Future''.  Aims  at  3.2  million  €  of  total  interventions  in  buildings  that  would  save  enor-­‐
mous  amounts  of  energy  with  significant  benefits  to  the  Greek  economy  [14]  
  
Figure  6:  Average  annual  energy  consumption  in  Greek  buildings  (Source:  Guide  of  Energy  Saving  in  
Residential  buildings.)  
Table  2:  Energy  Efficiency  Certificate  (EEC)[15]  
 
 
Energy  efficiency  certificate  (EEC)  
New  Constructions   Existing  Buildings  
For  every  new  building  with  total  coverage  of  
50  m2,  before  the  commencement  of  the  
erection,  an  EEC  must  be  submitted  at  the  
Urban  Planning  Authorities.  
For  every  building  that  undergoes  a  full  refur-­‐
bishment  
For  every  building  that  is  sold  or  let. 
Validity  of  the  Energy  Efficiency  Certificate  is  10  years  at  maximum.  
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2.4.2  BUILDING RENOVATION -­‐ CHANCE FOR ENERGY  SAVING INTERVETIONS 
Repair and renovation  of a building offers  many  opportunities for  combined  interven-­‐
tions  for  energy. For  this  purpose developed a  new European  methodology  and soft-­‐
ware (EPIQR)[11], used   for the inspection and   for the   identification   of   problems   in  
construction,   facilities  and   indoor  environments,  the  evaluation  of  different   interven-­‐
tions  for  the  maintenance,  renovation  and  energy  saving  and  budgeting.  The  method  
and  the  software  adjusted  at  the  Greek  conditions.    
Reduction  of  energy  consumption  and  operating  costs  can  be  achieved  by   improving  
the  quality  of  life.  
Ø For  existing  buildings  this  cοuld  be  done  with:  
1. The  proper  operation  and  maintenance  of  facilities  
2. The  appropriate  interventions  in  the  building  and  facilities  
3. The  replacement  of  old  equipment  and  appliances  
From   the   above,   the   most   effective   is   the   proper   operation   and   maintenance   of  
equipment   that   produce  positive   results.   Some  energy-­‐saving  measures  may   require  
interventions  in  the  buildings  shell  and  in  facilities.  
Ø For  new  buildings  this  could  be  done  with:  
1. The   correct   architectural   design   and  material   selection   to   reduce   the  
necessary  loads  for  heating,  lighting  and  for  cooling  
2. The   correct   electromechanical   study,   installation,   operation   and  
maintenance  of  energy-­‐efficient  systems  and  equipment  
In all  cases energy consumer  behavior plays  a key  role  in  achieving the targets for en-­‐
ergy  conservation  and exploitation of  available technologies  and  systems  [4].  
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2.4.3  GREAT  REDUCTION  OF  CONSTRUCTION  ACTIVITY  
 
Figure  7:  Public  construction  activity  
(Source:  polytexnikanea.blogspot)  
News  showed  a  dramatic  decrease  in  May,  at  the  private  and  public  construction  activ-­‐
ity  throughout  the  country  (Figure  7),  which  is  on  a  steady  downward  path  since  mid-­‐
2006.  According  to  figures  of  the  Greek  Statistical  Authority  in  May,  the  volume  of  new  
private   construction   fell   by   29.3%,  while   adding   and  public   construction   activity,   de-­‐
crease  amounted  to  29.5%.  The  fall  in  real  estate  investments  is  one  of  the  factors  that  
maintain  into  a  deep  recession  the  Greek  economy,  which  reached  7.7%  in  first  half  of  
2011.  Should  be  noted  that  the  construction  industry  is  particularly  affected  by  unem-­‐
ployment,  and  the  last  two  years  lost  nearly  80.000  jobs.  
Specifically,   according   to   National   Statistical   Service,   last   May   the   size   of   the   total  
Building  Activity  (private  -­‐  public)  across  the  country  amounted  to  3,503  building  per-­‐
mits,  representing  537thousand  m2  surface  area  and  volume  of  1,960  million  m3.  Not-­‐
ed  a  decrease  of  15.3%  in  the  number  of  building  permits,  36.6%  in  surface  and  29.5%  
in  volume  compared  with  the  corresponding  month  of  2010.Private  construction  activ-­‐
ity  reached  3,489  building  permits,  representing  532  thousand  m2  of  surface  and  1.943  
million  m3  volume  shows  a  decrease  of  15.2%  in  the  number  of  building  permits,  36.7%  
in  surface  and  29.3%  in  volume  compared  with  the  corresponding  month  of  2010.  
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In  Attica,  the  volume  of  new  construction  fell  by  8.1%,  while  large  decreases  were  rec-­‐
orded  in  the  Epirus  by  64.2%,  54.5%  in  Crete,  38.8%  in  the  Ionian  Islands,  and  32.6%  in  
Central  Greece.   In   the  current  twelve  months  June  2010  up  to  May  2011  the  Private  
Building  Activity   in   the  whole   country   reduced  by  22.4%   in   the   licenses,  by  32.4%   in  
surface  and  31.7%  in  volume[12].  
2.4.4  Recession  in  property  market  
Decline   in   private   construction   activity   in   residential   buildings,   corresponding   reduc-­‐
tion   in   the  number  and  value  of  buying  and  selling   residential   real  estate  and   falling  
residential  real  estate  transactions  through  the  banking  system  are  the  characteristics  
of   the   land  market   in  2011.  Specifically,   the   total  number  of   residential  property,  on  
contracts  decreased  by  26.2%  year  over  year  in  the  second  quarter  of  2011,  by  30.4%  
in  the  second  quarter  of  2010,  while  in  Athens  the  decline  amounted  to  27.6%  the  se-­‐
cond  quarter  of  2011  by  37.1%  in  the  second  quarter  of  2010.  
Property  transferred  due  purchase  fell  by  26.7%  in  the  whole  country,  by  29.7%  in  the  
second  quarter  of  2010,  while  in  Athens  the  decline  amounted  to  25.9%  in  the  second  
quarter  of  2011  by  38.9%  in  the  second  quarter  of  2010,  according  to  data  published  in  
the  last  financial  statement  of  Alpha  Bank.  
Great  drop  presents  the  number  of  residential  real  estate  transactions  made  with  the  
mediation   of   the   banking   system,   only   by   borrowing   rather   than   equity   financing,  
which  decreased  by  39.1%  in  the  second  quarter  of  2011  on  an  annual  basis,  by  5.3%  in  
second  quarter  of  2010,  while  the  value  of  these  transactions  decreased  by  34.6%  in  
the  second  quarter  of  2011,  by  10.3%  in  the  second  quarter  of  2010.  
With  regard  to  new  building  permits  this  number  decreased  by  43%  in  the  first  quarter  
of  2011  on  an  annual  basis,  by  6%  in  the  first  quarter  of  2010[13].  
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Figure  8:  Property  prices  (Source:  polytexnikanea.blogspot)  
Property  prices  (Figure  8)  present,  relative  resilience  despite  falling  indices  of  residen-­‐
tial   property   transactions.   Specifically,   the  price   index  of   apartments   throughout   the  
country  declined   in   the  second  quarter  of  2011  by  4.5%  annually,  by  4.7%   in   the  se-­‐
cond  quarter  of  2010  recording  to  2007  when  house  prices  reached  peak,  a  decrease  
of  10.1%.  
Smaller  reduction  recorded  the  new  apartments  (up  to  5  years)  decreased  by  3%  in  the  
second  quarter  of  2011,  by  5.3%  in  the  second  quarter  of  2010,  while  the  old  (over  5  
years)  decreased  by  5.  5%,  by  4.3%  in  the  second  quarter  of  2010.  
Greater   reduction   in   the  price  of   apartments  has  been   in  Athens,  where   the   second  
quarter  of  2011  it  dropped  6.7%.  In  Thessaloniki,  the  prices  of  apartments  fell  by  4.7%  
in  the  second  quarter  of  2011  on  an  annual  basis  (second  quarter  2010:  3.9%),  while  in  
areas   that   include   secondary   and   cottages   prices   of   apartments   slightly   decrease   of  
1.0%  (second  quarter  2010:  4.2%)  [13].  
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3  Renovation  Vs  New  Construction  
3.1  Interventions  categories  
In  order  to  study  a  building  it  is  important  to  consider  the  extent  of  an  intervention.  
On  the  above  basis  it  is  important  to  distinguish  the  intervention  into  categories:  
1)   Non-­‐intervention: In   cases   where   after   some   deformation,   has   occurred   a  
new  balance  at  the  building  or  part  of  it  and  if  this  balance  is  not  unstable,  then  
it  is  often  better  do  not  be  any  intervention,  either  for  economic  reasons  or  be-­‐
cause   the   intervention   could   cause   new   problems.   The   non-­‐intervention   is  
quite  common  in  buildings  with  wooden  frame  
2) Cleaning:  Cleaning  is  the  simplest  form  of  maintenance  which  required  in  areas  
with  high  pollution  and  it  is  useful  many  times  before  the  identification  of  the  
losses.  For  this   intervention  have  developed  various  techniques  depending  on  
the   subject   of   cleaning   such   as:   cleaning  with  water   under   pressure   (high   or  
low),   with   steam,   with   corrosive   materials.   Cleaning   can   be   done   by   crane  
without  scaffolding  
3) Maintenance:	  Simply  maintenance  contains  small-­‐scale  replacements,  renewals  
and  restorations,  without  altering  the   form  or   the  structure  of   the  building   in  
order  to  keep  the  building  in  good  condition  
4) Repair:  Repair  is  a  large  scale  service  for  the  restoration  of  a  greater  part  of  the  
building  and  requires  projects  of  organizing  worksite  
5) Renovation:  Renovation  combines  the  features  of  simple  maintenance  and  re-­‐
pair.  However,  it  has  to  renewal  the  building  -­‐  or  part  of  the  renovated  
6) Restoration: Restoration  is  the  reinstatement  of  a  building  or  part  of   it,   in   its  
initial   state.   This  means   restoring   the   static   sufficiency  and   restoration  of   the  
behavior  and  of  the  building  elements  durability.  
7) Reconstruction: When   we   use   new   materials   in   a   new   application   without  
changing  its  original  form,  then  we  have  reconstruction  [16]  
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3.2  Reconstruction/Renovation  
Rapid  rise  in  the  reconstruction  of  old  houses  reported  the  last  months  where  the  real  
estate   crisis   has   been   extended   enormously,   especially   in   our   country.   Hundreds  
households  cannot  buy  a  new  home  anymore.  The  profit   is  great  because  with  some  
money   an  old  house   can  be   transformed   into   “palace”.  According   to   the  market   ex-­‐
perts,  the  greatest  demand  is  the  homes  of  30  years  and  over,  due  to  their  extremely  
cheap  price.  So  with  a  few  thousand  Euros,  building  gains  huge  value  and  can  be  sold  
at  a  very  good  price.  
As  estimated,  the  value  of  the  house  more  often  reaches  100%  of  the  money  you  pay  
for   reconstruction.   For   example,   if   an  old  department   spent   50,000  €  on   renovation  
work,  done  automatically  by  100,000  €  more  expensive  if  the  owner  decides  to  sell  it  
[17].  
3.2.1  Value  and  Cost  
The  “formula”  of  reconstruction,  uses  several  categories  of  citizens.  Those  that  will  fix  
and  sell   it  and  those  that  they  will  buy  it  with  some  money  and  fix   it   in  order  to  live,  
but   also   those  who   already   have   an   old   building,  mainly   house   or   large   apartment,  
which  need  necessarily  restoration  works.  Moreover,  if  an  old  house  exists  in  the  cur-­‐
rent  situation,  loses  its  value  rapidly  According  to  experts,  for  each  decade  that  passes,  
a  building  loses  12%  of  its  value.  So,  a  house  in  order  to  be  sold  at  a  half  price  than  a  
new  one  should  be  at  least  40  years.  
The  answer  at   the  question:   “how  much  does   renovation  cost”   is  not  easy   since   the  
cost  is  different  depending  on  the  building,  the  materials  that  is  used  and  the  require-­‐
ments  of  the  owner.  However,  at  the  general  “lifting”  of  a  building  (large-­‐scale  renova-­‐
tion  with  the  cost  of  materials)  should  be  spent  on  average  500  –  1,000  €/m2.  
But  in  many  cases  can  reach  3,000  €/m2  if  the  owner  decides  to  change  kitchen,      bath-­‐
room  and  tiling.  Οf  course,  many  owners  of  big  houses  use  interior  designer  instead  of  
an  engineer,  which  clearly   skyrockets   the   final   cost.  Totally  different   is   the  cost  on  a  
listed  building.  There  required  many  thousands  of  Euros  in  order  to  restore  the  build-­‐
ing,  and  maintaining  the  basic  architectural  features.  
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Approximately,  prices  for  each  task  of  restoring  a  building  are:  
Ø Demolition  of  a  brick  wall  costs  about  25-­‐30  €/m3.  If  it  is  needed  to  break  down  
walls  of  concrete,  the  cost  goes  up  to  60-­‐70  €/m3  
Ø Construction   of   a   new  wall   costs   15-­‐30   €/m²,  while   the   new   gypsum  plaster-­‐
boards  cost  18-­‐22  €/m².  Especially  costly  is  the  plastering  (interior  and  exterior)  
costs  80-­‐100  €  /  m²  
Ø Changing   floor   costs   10-­‐11   €/m².   The   value   of   the  materials   depends   on   the  
choice  of  the  owner  (resistant  tiles,  wooden  floors)  
Ø Removing  plasters  costs  3-­‐6  €/m²    
Ø Painting	  a	  building	  costs  10  €/m²  
Ø If  the  owner  decides  to  change  the  bath  then  the  cost  goes  up  dramatically.  For  
example,  the  cheapest  new  tiles  can  cost  20-­‐30  €/m2,  while  the  most  expensive  
reaching  200  €/m².  For  a  new  bath  prices  ranging  from  1,500-­‐3,500  €  unless  it  is  
a  complex  with  Jacuzzi,  then  the  cost  rising  significantly  
Ø Even  more  expensive  is  to  change  the  kitchen  where  the  price  depends  on  the  
surface,  the  material  and  of  course  the  brand  that  owner  chooses  
Ø When   it   is  needed  radical   reconstruction,  hydraulic  and  electrical   installations  
must  be  changed.  Especially  for  homes  over  30  years  this  work  is  mandatory  
Ø Nice   opportunity   is   the   installation   of   a   fireplace.   The   cost   of   an   energy  
gas/wood  fireplace  exceeds  1,000  €  
Ø The  remuneration  of  the  supervising  engineer/   interior  designer   is  10%  of  the  
total  cost  of  works.  For  example,  if  the  renovation  costs  70,000  €  fee  would  be  
around  7,000  €  
The  contractor  is  paid  according  to  the  work.  In  this  case  there  is  no  standard  fee,  but  
depends  on  the  scope  of  work,  the  wages  of  the  workers  etc.  However,  it  is  advisable,  
the  owner  “closes”  from  the  beginning  the  agreement  on  the  money,  in  order  to  avoid  
any  problems  later. It  should  be  noted  that  these  works  are  mostly  related  to  owners  
who  have  money   for  a  good  “lifting”.  For  a   simple  apartment   the  cost  of   renovation  
may  be  limited  to  500-­‐600  €/m².  So  for  80  m2  house  will  require  about  5,000  €  or  dou-­‐
ble  cost  if  materials  are  more  expensive  [17]. 
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3.2.2  Basic  renovation  rules  and  renovation  categories  
There  are  inviolable  rules  at  the  renovation.  If  someone  because  of  cost  or  indifference  
did  not  follow  them,  then  is  at  risk  the  property  and  even  his  own  life  and  those  who  
stay  at  home.  
Toward  that  direction  owners  should  know  that:  
Ø Changing   the  exterior  of  an  apartment,   it   is   required  a  permit   from  the  urban  
plan  
Ø Major  renovation  includes  demolition  of  walls  or  beams,  requires  the  presence  
of  a  specialist.  A  wrong  choice  can  damage  the  building  and  create  great  disas-­‐
ter  and  risk  for  the  life  of  the  occupants.  The  central  beam  must  not  be  tempt-­‐
ed  because  it  supports  the  whole  construction  
Ø Old  electric  and  hydraulic  systems  should  be  replaced.  Radical  removal  is  better  
than  repaired	  when	  damage	  arising  
Ø The  first  thing  that  needs  to  be  done  before  work  starts  is  to  be  signed  agree-­‐
ment  with  the  contractor.  There  established  all  the  necessary  work,  the  time  of  
renewal  and  the   total   fee.  Also   the  cost  of  each  work  should  be   record  sepa-­‐
rately,  while   for   late  work   should  be  analogue  punishment   for   the  contractor  
[17]  
Renovation  categories:  
1. Large  renovation:  when  it  is  needed  to  build  or  demolish  any  item  in  the  house,  
working   with   an   architect   is   required.   First   of   all,   in   order   to   distinguish   the  
structural  elements   that   cannot  be   touched  by  ordinary  walls.   Second,  every-­‐
thing  must  be  done  on  a  project,  which  will  be  agreed  by  the  client  and  the  ar-­‐
chitect,  so  the  customer  can  clearly  understand  the  outcome,  and   in  order   to  
avoid  unnecessary  work,  which  cost.  Thirdly,   it   is  better  for  customer  to  know  
from  the  beginning  what  work  will  be  done,  how  much  it  will  cost  and  how  long  
it   will   last,   in   order   to  manage   the   situation.   Changing   floor,   roof,   insulation  
work,  new  openings,  doors  and  windows,  changes  in  the  uses  of  spaces,  for  ex-­‐
ample,  the  rooms  transformed  into  kitchen,  all  require  cooperation  with  a  spe-­‐
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cialist.  New  house  also  needs  new  plumbing  and  electrical  installations,  as  well  
as  painting.  
2. Medium  renovation:  Replacing  old  structures  with  new,  closer   to   the  new  re-­‐
quirements   and   of   course   closer   to   the   relish   of   each   owner.   For   example,  
changing  bathroom  plumbing,  new  windows,  new   interior/exterior  doors   and  
security  doors,  change  kitchen  furniture  is  work  that  can  be  done  indoors  in  a  
limited  area  and  of  course  without  the  permission  of  the  urban  planning.  The  
only  thing  one  should  bear   in  mind  for  the  apartment   is  that  the  work  should  
not  be  done  during  quiet  hours  and  everything   should  be   in  accordance  with  
the   Regulation.   Usually,   someone   begins   to   replace   old   components   of   the  
house,  when  necessary,  due  to  partial  or   total  destruction  (kitchen  furniture),  
because  of  safety  (security  doors  and  windows)  etc.  In  all  of  these  versions  over  
the  personal  relish  for  the  selection,  purchase  specialized  teams  needed,  such  
as  aluminum,  carpenter,  plumber,  etc.,  which  will  post  the  new  pieces.    
3. Light   renovation   (decoration):   It   is   the  most   common   renewal  with   fewer   re-­‐
quirements   and  money.   Changing   the   style   at   home  means:   new   fabrics   and  
furniture,  new  color  mixing,  wallpapers  and  of  course  lots  of  accessories  for  all  
rooms   of   the   house.   The   maintenance   of   furniture   in   combination   with   the  
change   in   color   is   a  good   step   for   the   renovation.   So   if   the   customer  doesn’t  
have  money  for  new  furniture,  or  just  love  the  current,  can  sustain  them,  look-­‐
ing   like  new.  Wall  colors,  backgrounds  and  especially   lighting  changing  the  at-­‐
mosphere  in  a  dwelling.  Combinations  of  fabrics  with  different  qualities  of  fur-­‐
niture,  curtains,  and  pillows  are  an  adequate  part  of  the  renovation,  changing  
the   mood.   Plaster   construction,   partitions,   bookcases   and   home   decorative  
items,  such  as,  photo  frames,  tables  etc.,  selected  and  combined  properly  will  
make  the  house  “radiates”  change  [18].  
3.2.3 Example  of  a  renovated  building  in  Greece  
Our  country   is  a   large  wealth  of   listed  buildings,  particularly   in  big  cities,  Athens  and  
Thessaloniki,  many   of   them  adorn   the   historic   centers.  Most   of   them  has   recovered  
and  transformed   into  hotels,   restaurants,  schools,  commercial  buildings  etc.  Below   is  
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presented  the  main  steps  of  the  renovation  of  the  commercial  building  “Zara”,  on  Er-­‐
mou  9  &  Parliament  Street  in  Athens  (Figure  9).  
  
Figure    9:  Zara  shop,  9  Ermou  &  Parliament  street,  Athens  
The  main  tasks  are  the  following:  
Ø Demolition  of  all  interior  walls  and  ladders  (only  external  view  remained)  
Ø Construction   of   floor   plates   of   reinforced   concrete   to   reinforcing   steel   con-­‐
struction  
Ø Repair  roof  with    support  of    wooden  frame  and  roof  reconstruction    
Ø Reconstruction  of  internal  walls  of  masonry  or  gypsum  plasterboards  
Ø Ceilings,  wooden  floors  
Ø   Wood  paneling  and  wooden  bench  tester  constructions,  dressers  and  cabinets  
Ø Marble  slabs  sides  
Ø Construction  and  installation  of  decorative  plaster  elements  
Ø Air-­‐conditioning,  lighting,  fire  detection,  automatic  fire  etc  [19]  
The   work   was   completed   in   a   short   period   of   time.   The   beginning   of   work   was   at  
16/12/1992  and  completed  at  16/4/1993    
 25 
3.2.4  Renovation  License  
The  first  thing  that  should  be  done  before  the  commencement  of  works,  is  the  legality  
of  the  work,  means  a  statement  for  Urban  Planning  (U.P.)  and  Social  Security.  In  U.P.  
the  renovation  may  not  indicate  if  works  does  not  require  a  permit  and  are  appointed  
by  decision  5219/04.   In  case  where  wall  demolition   is   included  then,  needed  permis-­‐
sion  from  the  Urban  Planning.     For  the  application  needed  copy  of  plans  by  U.P.  and  
technical  report  by  the  engineer  of  the  project.  
Also   license   for  hydraulic  and  electrical   installations  needed  and  not  small  except,  of  
course,  if  we  do  not  describe  all  the  work.  Renters  are  obliged  to  have  a  formal  decla-­‐
ration  of  the  owner  that  allows  the  specific  tasks.  It  is  also  required  a  declaration  from  
the  owner  that  there  are  not  arbitrary  constructions.  
Α  copy  of  the  floor  plan  from  the  urban  planning  is  needed,  the  new  plan  with  a  tech-­‐
nical   report,  an  approved  copy  of   topographical  or   cadastral   certificate  and  also   two  
outdoor  photos  without  AC  or  awnings.  Finally  we  need  permission  from  the  Munici-­‐
pality  or  from  the  road  traffic,  in  order  to  use  container  on  the  pavement  [20].  
3.3  Demolition  and  New  Construction  
It  was  found  that  more  than  1,000,000  dwellings  were  constructed  in  the  EU  in  2006,  
whilst  only  65,000  were  demolished  (Figure  10).  
  
Figure    10:  Tower  Block  Demolition,  London  (Source:  Professor  A.  M.  Papadopoulos,  Sustainable  Built  
Environment,  Lectures  at  MSc  in  Energy  Systems,  School  of  Science  and  Technology,  International  Hellenic                      
University)  
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3.3.1  Demolition  methods  
Demolition  is  divided  in  two  methods  (simple)  demolition  and  deconstruction,  depend-­‐
ing  on  the  type  of  demolition,  the  area  and  the  final  use  of  the  produced  waste.  
1. Simple  demolition  is  the  most  commonly  used  method  for  the  demolition  of  a  
building.  After  choosing  the  building  location,  then  you  should  choose  the  most  
suitable  method  for  demolition.  In  populated  areas  is  usually  the  method  of  top  
to  down  demolition  [21].    
  
Figure  11:  Manual  building  demolition  (Source:  www.thamesweb.com)  
The  first  component  which  is  demolished  is  the  balconies  and  any  structure  joined  to  
the  external  walls.  The  demolition  starts  from  the  roof  and  continues  down.  The  demo-­‐
lition  of  floors  starts  from  the  middle  and  continues  to  the  beams.  When  we  remove  
the  upper  plates  then  the  last  stage  of  demolition  are  the  columns.  This  procedure  can  
be  done  either  manually  (Figure  11)  or  using  special  equipment  (machinery)  [22].  
  Some  tools  of  this  special  equipment  are  the  following:  
Ø Diamond  wires    
Ø Wall  and  floor  saws  (Figure  12)  
Ø Mobile  shears  (Figure  12)  
Ø   Concrete  crushers  /  pulverizes  /  demolition  pliers    (Figure  13)  
Ø Explosives  use  (Figure  14)  
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Figure    12:  Wall  and  floor  saws  /  Mobile  shears  (Source:  www.iok.gr)  
  
Figure    13:Concrete  crushers  –  pulverizes  –  demolition  pliers  (Source:  www.iok.gr)  
 
Figure  14:  Stages  of  building  demolition  using  explosives  (Source:  www.orangeandbluehue.com)  
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2. Deconstruction:  
Overall,  deconstruction  is  exactly  the  reverse  procedure  from  creature.  The  purpose  of  
deconstruction  is  to  restore  as  many  building  materials  either  reuse  them  or  to  create  
new  materials.  Deconstruction  begins  from  inside  to  outside  and  from  top  to  bottom  
until  reach  the  base  materials.  The  removal  of  materials  is  done  in  such  way  that  they  
remain  undamaged  [22].  
The  process  of  selective  demolition  is  the  following:  The  first  step  is  the  inspection  of  
building.  More   specifically,   the   demolition   controller   identifies   the   type   of  materials  
found  in  the  building  and  how  they  have  joined.  Such  control  is  needed  in  order  to  find  
any  dangerous  materials   in  order   to  be  able   to  manage   them.  Then   remove  all  non-­‐
structural  materials  such  as,  furniture,  electrical  appliances,  cables,  frames  and  tubes.  
This  phase  of  demolition  begins  when  removing  all  non-­‐structural  materials.  The  first  
element  of  the  building  which  demolished  is  balconies  and  ceiling.  Next  walls  and  col-­‐
umns  (Figure  15).  Deconstruction  is  done  per  floor  starting  from  the  highest,  following  
decreasing  trend.  Particular  attention  should  be  given  at  the  security  of  workers.  Re-­‐
quired  determination  by  an  expert,  to  decide  the  order  in  which  they  will  demolish  the  
walls   and   other   elements   of   the   building,   in   order   to   prevent   collapse   accidents.   To  
avoid  such  accidents  sometimes  is  required  the  construction  of  special  devices  to  sup-­‐
port  building  elements   and  measures   to  protect  public   and  employees  by   the   fall   of  
materials  or  objects  (Figure  16).   [23].  
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Figure  15:  Stages  of  selective  demolition  of  a  building  in  America  (Source:  
www.deconstructioninstitute.com)  
  
Figure    16:  Protective porticoes  /  Protected pedestrian  crossing  
Because  the  main  purpose  of  deconstruction  is  the  recovery  of  large  amounts  of  mate-­‐
rial,  prohibited  the  use  of  any  machine.  But  many  different  tools  for  removal  and  sort-­‐
ing  of  materials  are  needed.  The  required  tools  and  their  uses  are  presented  in  Table  3.  
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After  completion  of  deconstruction  of  the  building  next  step  is  to  manage  the  materi-­‐
als.   It   is   required   by   the   demolition   responsible   engineer   the   creation   of   a   plan   for  
managing  all  construction  materials  that  will  emerge.  Particular  attention  must  be  giv-­‐
en  to  materials  that  contain  calcium  as  well  as  paint  containing  lead  because  calcium  
fibers  are  extremely  harmful  to  human  bodies.  [24]  
Table  3:  Required  equipment  for  selective  demolition  and  use  [22].  
Tools   Use  
Fire  extinguisher   Safety  of  workers  
First  aid  kit   Safety  of  workers  
Contact  phone  of  the  controller  for  the  demolition   Safety  of  workers  
Protective  equipment  of  workers   Safety  of  workers  
Protective  strips   Safety  of  workers  and  citizens  
Warning  signs   Safety  of  workers  and  citizens  
Dust  bags  of  waste  and  rubble   Actions  before  demolition  
Generators   Actions  before  demolition  
Plumbing  installations   Actions  before  demolition  
Storage  equipment   Actions  before  demolition  
Ax   Demolition  process  
Saw   Demolition  process  
Hammer   Demolition  process  
Pliers   Demolition  process  
Stairs   Demolition  process  
Slicer   Demolition  process  
Screwdriver   Demolition  process  
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Planning  for  deconstruction  is  a  new  concept  that  sets  targets  of  reduction  of  pollution  
and  proper  use  of  raw  materials  in  order  to  produce  building  materials.  
Buildings  have  higher  life  cycle  than  building  materials.   In  this  way  construction  com-­‐
panies  are  already  starting  to  adopt  several  techniques   in  order  to  be  feasible  future  
changes  inside  the  house  with  reduced  waste  and  expenses  in  order  to  satisfy  the  re-­‐
quirements  of  the  construction  industry  for  technological  and  economic  growth.  
3.3.2 Legislation  
It   is   logical  that  this  type  of  buildings  strictly  protected  by  the   law  and  specifically  by  
the  Article  22:  Permit  to  work  /  arbitrary  constructions  
In  order  to  do  any  work  inside  or  outside  the  building  settlement,   it   is  required  plan-­‐
ning  permission  from  the  competent  planning  service.  
Such  work  is  particularly  excavation,  erection,  repair  and  demolition  of  buildings.  The  
building  permit  deemed  to  include  the  formation  of  the  land,  the  necessary  excavation  
for   the   foundation  of   the  building  and   the  construction  of  enclosures,   tanks  and  un-­‐
derground  water  tanks.  
Subject  to  the  arrangements  of  paragraph  9,  Article  8,  Law  1512/1985  and  Article  4  no  
permit  is  required  for  indoor  or  outdoor  colors,  small  home  repairs,  floor  repairs,  roofs  
and  general  repairs  and  protection  of  the  buildings  [24].  
The  documents  required  for  issuing  a  permit  are  the  following:  
Ø Owners  application  (special  form)  
Ø Offering  and  resumption  declaration  of  supervising  construction  work  study  
Ø Technical  reports  and  budget  (special  form)  
Ø Architecture  and  structural  design  
Ø Studies  thermal  insulation,  water  /  sewage  
Ø Study  of  and  approval  of  fire  by  the  fire  authority  if  required  
Ø Study  of  fuel  /  natural  gas  (where  applicable)  
Ø Statement  on  undertaking  parking  (where  necessary)  
Ø Study  of  plant  building  area  exceeding  300  m²  
Ø Altitude  of  municipality  or  community  in  the  urban  plan    buildings  
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Ø Approval  of  archeology  buildings  erected  in  areas  supervised  by  the  Ministry  of  
Culture  
Ø Approval  of  Public  Power  Corporation  for  buildings  volume  over  2,500  m3  
Ø Forest  inspection  certification  for  buildings  except  urban  plan  
Ø Payment  proof  of  the  study  by  the  National  Bank  
Ø Statement   resistance   in  cases  of  addition   if  necessary,     be  signed  by   two  civil  
engineers  
Ø Certificate  of	  ownership  
Ø Tax	  clearance  certificate	  of  the  owner  
Ø Certification  of    TCG  for  engineering  fees  [24]  
3.4  Utilization  of  Excavation,  Construction  and  Demolition  
waste  
The  way  where  designed  and  constructed  buildings  today  in  the  industrialized  world  is  
not  the  most  suitable.  Most  buildings  are  designed  with  a  life  expectancy  of  few  dec-­‐
ades  without  taking  into  account  the  subsequent  course  [25].During  the  lifecycle  of  a  
building  waste  produced,  which  as  dominant   feature  have  nuanced   compositions.   In  
fact,  nearly  one  third  of  all  solid  waste  going  to  landfill  (excluding  waste  produced  by  
residents  of  the  building  during  the  operation  of  the  building),  comes  from  reconstruc-­‐
tion  and  demolition  of  buildings  [29].  
Today  the  problem  has  grown  due  to  the  difficulty  of  their  absorption  from  the  existing  
landfill.  Significantly  large  quantities  of  waste  generated  during  demolition.  Simultane-­‐
ously  the  increase  in  illegal  landfills  and  the  cation  in  these,  dangerous  materials  from  
the  demolition  of  buildings  causes  additional  concerns  [25].  
This  problem  finds  solution  by  increasing  rates  of  reuse  and  recycling  of  waste  excava-­‐
tion,  construction  and  demolition  (ECDW).  One  of  the  main  obstacles  to  this  effort   is  
the  fact  that  buildings  are  not  designed  with  long-­‐term  goal  and  secondly  that  there  is  
no   developed   knowledge   base   in   this   sector.   The  management   of   such  waste   is   the  
subject  of  studies  and  government  responsibility  worldwide.  In  most  States  voted  strict  
laws  that  require  mandatory  recycling  of  a  proportion  of  ECDW.  In  Greece  nowadays  
begins   a   valuable   effort   in   recording,   collecting,   processing   and   recycling   of   ECDW,  
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since  currently  only  5%  of  waste  recycled.  In  the  wider  region  of  Thessaloniki,  this  ef-­‐
fort  remains  at  an  initial  stage  yet  [11].  
More   specifically:   “Waste   from   excavation,   construction   and   demolition   (ECDW)”   is  
any   material   or   object   resulting   from   excavation,   construction   and   demolition.   The  
ECDW  generated  during  processes  such  as  demolition  of  buildings  at  the  end  of  their  
useful   life,   construction   of   new   buildings,   renovation   of   buildings   for   aesthetic   and  
functional  upgrades,  as  well  as  disasters  caused  by  extreme  weather  events  [25].Table  
4  records  the  main  wastes  which  are  displayed  during  three  main  processes.  
Table  4:  Main  generated  wastes  depending  on  the  type  of  intervention  [29].  
Demolition  
  
Mixed  as:  concrete,  bricks,  iron,  wood,  plastic  cables,  machinery,  etc.  
Construction  
  
Wood,  insulating  materials,  pipes,  packaging  waste,  concrete,  bricks.  
Renovation   Wood,  insulating  materials,  pipes,  packaging  waste,  concrete,  bricks,                      
machinery  
  
Table  5  presents   the   classification  of   ECDW  and   recorded  briefly   the  possibilities   for  
their  exploitation  [26,  27,  28].  
Table  5:  Exploitation  forms  of  ECDW  
Materials   Use  
Concrete   Cannot  be  reused  directly.  Can  be  recycled  in  a  mix-­‐
ture  aggregates  materials  in  order  to  create  concrete.  
Can  be  used  as  well  as  base  material  for  road  con-­‐
struction  
Bricks   Have  great  possibility  for  reuse.  Can  be  recycled  in  a  
mixture  of  aggregates  with  final  purpose    to  create  
concrete  
Ceramics   Quite  heavy  material.  It  cannot  be  reused  directly.  
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   However,  it  can  be  recycled      
Wood   Can  be  partly  reused  directly  and  easily  be  recycled  if  
it  is  clean  and  free  from  paints,  screws,  nails,  various  
preservatives  and  other  contaminated  materials  
Glass   Can  partly  be  reused,  depending  on  the  situation  at  
the  stage  of  deconstruction.  Also  can  be  recycled  
Plaster   Can  be  recycled  
Asphalt  mixtures   Cannot  be  reused  directly.  Can  be  recycled  into                      
materials  for  road  construction  
Soils,  stones,  debris   Can  be  recycled  into  materials  for  road  construction  
Metals  
  
All  metals  can  be  recycled.  Aluminum  may  be  more  
difficult  for  recycling.  The  most  valuable  metals  such  
as:  copper,  bronze,  brass,  steel        requires  additional  
care  when  removed  from  the  buildings  in  order  to  
allow  the  reuse  of  them    immediately  
Gypsum  materials   They  can  be  recycled  in  this  case,  if  they  are  not  con-­‐
taminated.  Is  the  category  with  the  highest  percent-­‐
age  of  generated  waste  
Materials  which  contains  dangerous  substances,  
asbestos,  mercury,  etc.  
Cannot  either  reuse  or  recycled  
3.4.1  Deconstruction  -­‐  Reuse  
The  wastes  obtained  from  demolition  of  buildings  have  greater  difficulty  in  their  man-­‐
agement,  compared  with  the  waste  obtained  from  construction  of  buildings.  A  major  
problem  is  that  it  is  difficult  to  identify  in  advance,  the  composition  of  waste  that  gen-­‐
erated.  Deconstruction,  as  mentioned  above,  is  the  organized  removal  and  treatment  
of   certain   materials,   before   the   commencement   of   the   demolition   of   the   structure  
[25].  
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The  materials  should  be  removed  due  to:  
Ø Their  economic  value  
Ø Their  historical  importance  (Figure17)  
Ø Can  be  directly  reused  without  further  processing  (Figure  18)  
Ø Their  presence  pollute  or  reduces  the  quality  of  the  waste  flow  
 
Figure    17:  Materials  reuse  due  to  their  historical  importance  (Source:  Gundling,  Wilson,  Gallagher  and        
Gauthier,  2005)  
 
Figure    18:  EECCA  that  can  be  directly  reused  
  (Source:  Gundling,  Wilson,  Gallagher  and  Gauthier,  2005,  Elias  –  Ozkan,  2002  )  
Through  this  method  and  the  collection  of  materials   (Figure  19),  efforts  are  made  to  
maximize  recovery  of  materials  that  can  be  saved  both  in  a  reasonable  time  frame,  and  
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lower  costs  [32].  Mentioned  that,  after  completion  of  the  demolition  waste  generated,  
can  be  processed  on-­‐site  or  at  fixed  processing  units  off-­‐site  [33,  34].  
 
Figure    19:  Selection  of  construction  materials  
The  main  advantages  of  this  method  are  the  following:  
Ø Allows   ensuring   a   better  market   value   for  materials.   It   has   been   proven   that  
market   value   of   directly   reused  materials   is   greater   than   recycled   materials,  
which  undergone  some  processing  
Ø Does  not  required  further  separation  from  the  providing  organization  of  recy-­‐
cling  services  
Ø Provides  lower  costs  for  further  management  of  materials,  compared  to  demo-­‐
lition  method  
Ø Does  not  require  on  site  availability  of  heavy  equipment.  This  technique  based  
mainly  on  hand  tools  and  small  machines  
Ø Waste  kept  cleaner  and  the  reentry  into  the  market  becomes  easier  and  faster.  
Ø Reduces  the  amount  of  waste  ending  into  landfills  
Ø Reduces  the  demand  of  raw  materials  extraction  
Ø Pollution  of  the  environment  is  lower  compared  to  deconstruction  (dust  in  the  
atmosphere,  pollution  of  ground  water,  etc.)  
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It  should  be  noted  that  the  specific  method  has  some  drawbacks  also,  which  are:  
Ø The  process  is  time  consuming  and  may  be  a  delay  in  project  competition  
Ø There  is  uncertainty,  regarding  to  the  demand  of  reused  materials  
Ø There  is  a  higher  machinery  operational  cost  /  tone  of  waste  and  required  con-­‐
tainers  to  place  the  selection  waste  
Ø The  cost  of  the  overall  process  is  higher  compared  to  that  of  demolition  
Ø The   recover   cost   of   low   value  materials,   such   as:   bricks   and   tiles,   are   usually  
larger  than  the  purchase  of  new  
Ø More  work  and  therefore  more  workers  required,  for  sorting,  because  careful  
separation   is   necessary,   as  well   as   identification   and   control   of   the  materials  
obtained  
Ø Workers  must  be  trained  -­‐  specializing  in  their  job  to  completion,  because  the  
selection  of  materials  are  required  to  be  under  constant  supervision  to  avoid  an  
error  in  the  separation  of  waste  
Ø A  used  product  should  be  demonstrated  empirically,  that  can  fulfill  the  purpos-­‐
es  for  which  constructed.  If  the  exact  time  of  using  a  material  and  its  use,  is  not  
known,  then  it  is  necessary  to  conduct  performance  tests,  an  activity  with  high  
costs,  unprofitable,  especially   in  the  case  of     small  quantities  of  materials  [33,  
35]  
3.4.2  Demolition  –  Recycling  
Demolition  is  a  method  in  which  the  premises  are  demolished  (Figure  20)  and  the  re-­‐
sulting   demolition  waste   collected   together   in   containers   (Figure   21),   without   being  
segregated   at   the   point   of   demolition.   Then   transported   to   the   recycling   facility   for  
separation   and   subsequent   under   specific   treatment.   In  more   rare   cases   becomes   a  
rough  manually  sorting  of  waste  on  site  after  buildings  demolition.  Undoubtedly,  this  
sorting  is  not  precise  and  methodical  compared  with  deconstruction  [36].  
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Figure    20:  Procedure  of  building  demolition  
  
  
Figure    21:  Container  which  is  made  a  mixed  collection  of  ECDW  
The  main  advantages  of  this  method  are:  
Ø Not  required  separate  containers  for  individual  waste  
Ø Not  required  the  existence  of  a  large  number  of  worker  
Ø It  is  less  time  consuming  compared  with  deconstruction  
Ø Operating  costs  of  machinery  /  tone  of  waste  are  lower  
Ø Use  large  scale  and  capacity  equipment  (large  trucks  -­‐  excavators)  
Ø Labor  costs  of  the  whole  project  are  small  
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The  main  disadvantages  of  this  method  are:  
Ø The  chance  of  waste  contamination   is  greater,  since  both  dangerous  and  safe  
materials  mixed  into  the  same  container  
Ø Separation  of  materials  resulting  from  demolition  except  demolition  site,  costs  
extra  money  
Ø Management  and  transport  cost  is  higher  than  the  process  of  deconstruction  
Ø Required  check  of  the  demolition  sites  
Ø There  is  no  proper  market  development,  for  recycled  products  [28,  32,  33,  37]    
3.5  Legislative  framework  /  Suggestions  for  resolution  of  
the  final  use  of  waste  
Minimizing   the  quantities   of   ECDW  and   their   efficient  management   are   key   goals   of  
worldwide  states.  As  part  of  an  overall  strategy  for  managing  waste,  construction  and  
demolition  waste  are  classified  as  “priority  current”,  according  to  the  European  Envi-­‐
ronmental  Legislation  [37].  According  to  the  Sixth  Environmental  Action  Program  "En-­‐
vironment  2010:   ‘’Our  Future,  Our  Choice”   there  should  be   initiatives  holding  by   the  
central   powers   of   the   States,   regarding   the   stream  of   ECDW  and   their  management  
[26].  
Lack  of  legal  framework  for  managing  ECDW,  underlying  the  management  problem  in  
Greece.  Today,  the  legislative  framework  is  not  published  in  the  Government  Gazette  
in  order  to  apply.  Specifically,  in  May  2007  signed  draft  Presidential  Decree,  on  “Alter-­‐
native  management  ECDW  “,  based  on  previous  laws  1650/86:”  Environmental  Protec-­‐
tion”   and   2939/01:”   Packaging   and   alternative  management   of   packaging   and   other  
products”,  as  well  as  the  relevant  EU  directives.  Main  aim  is  to  establish  measures  to  
reuse  or  use  of  these  materials.  While,  provides  sorting  and  processing  of  ECDW  in  au-­‐
thorized  units,   in  order  to  reuse  part  of  them  and  only  the  quantities  that  cannot  be  
reused,  can  result  in  dumps.  Generally  trying  to  get  a  correct  row  in  the  collection  and  
transfer  of  ECDW,  but  also   to  define   the   responsibilities  of  all  organizations   that  will  
manage.    
Sub-­‐goal  is  also  to  adopt  the  European  Waste  Catalogue  (2001/573/EC)  and  to  achieve  
the  objectives,  set  by  the  European  Union  for  the  exploitation  of  ECDW.  
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  The  targets  for  exploitation  of  such  wastes,  unless  the  category:  ‘’excavating  soil  and  
stones  ’’are:  
Ø Until  January  1,  2010,  be  utilized  at   least  30%  by  weight  of  waste  upon  which  
be  recycled  at  least  50%.    
Ø Until  January  1,  2015,  be  utilized  at   least  60%  by  weight  of  waste  upon  which  
be  recycled  at  least  50%.  
Of  course,  recent  years  have  been  efforts  to  promote  alternative  management  ECDW.  
Mostly,  the  management  of  ECDW  based  on  the  management  of  aggregates  materials  
and  has  already  created  management  companies  of  aggregates.    
Projects  for  the  management  of  solid  waste  will  take  place  in  Greece  through  the  Op-­‐
erational  program  for  the  Environment.  Based  on  statements  by  the  Deputy  Minister  
of  Environment  N.  Sifunakis  has  been  published  call  for  of  150  million  €  with  a  maturity  
to  October  31,  2011  calling  for  enforcement  agencies  to  submit  proposals  for  inclusion  
in   the  rehabilitation  works  of   landfills,  but  also  provision   for   financing  the   infrastruc-­‐
ture   needed   for   closing   uncontrolled  waste   disposal   sites.   The   above   framework   in-­‐
cludes  acceleration  of  maturation  procedures  of  restoration  projects,  through  the  sup-­‐
port   of   small   municipalities   in   the   country   by   an   organized   institution   such   as   the  
Egnatia  S.A.  
In   this   program  will   take   place   projects   for   integrated  waste  management   in   Attica,  
with  the  publication  in  the  Journal  of  the  EU's  preliminary  information  for  the  design,  
construction,   financing   and   operation   of   solid  waste   treatment   plants.  With   the   an-­‐
nouncement,  essentially  starting  the  process  of  selecting  the  contractor-­‐investor  with  
a  horizon  for  completion  in  2012,  so  the  plants  are  fully  operational  in  2014.  The  total  
budget  of  projects  amounts  to  430  million  €,  where  from  public  funds  of  140  million  €.  
The  same  procedure  to  solve  this  problem  has  followed  by  Peloponnese.  Except  West-­‐
ern  Macedonia   is  underway,   the   competition   for   the   selection  of  a   contractor,   is   for  
Thessaloniki   and   western   Greece,   the  most   rational,   effective   and   efficient   solution  
[38].  
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  3.6  Carbon  footprint  of  a  Renovation  Vs  New  Construction  
Thousands  of  houses  stand  empty  in  Buffalo,  are  demolishing  5,000  of  them.  It  is  bad  
enough  that  they  are   in  sight  of   fresh  water  and  have  access  to  canals,  railroads  and  
highway  infrastructure  galore.  A  new  British  study,  “New  Tricks  with  Old  Bricks”,  says  
reusing  and  refurbishing  existing  and  empty  properties  could  actually  save  more  car-­‐
bon  dioxide  than  constructing  new  ones.  
According  to  the  study,  they  found  that  the  construction  of  a  new  house  generated  50  
tones  of  CO2,  but  the  renovation  of  an  existing  house  emitted  only  15  tones.  In  actual  
use,  there  was  little  difference  in  the  performance  of  the  older  house  than  in  the  new  
one,   and   that   it   could   take  decades   for   the  operational   savings   to  offset   the   carbon  
load  of  the  initial  construction.  The  renovated  house  will  probably  last  longer  too,  be-­‐
cause  what  we  build  today  is  crap.  If  you  are  buying  a  flat  made  from  chip-­‐foam  pan-­‐
eled  walls   as   a   low-­‐cost  housing   solution,   then  yes,   it  might  not   last   forever.   People  
have   to   stop   this   “dash   for   trash”  and  stop  building  homes  which   look  good  but  will  
become  unlivable.  They  have  to  go  back  to  quality.    
The   key   findings   of   CO2   given   off   in   building   new   homes   and   creating   new   homes  
through  refurbishing  old  properties  are:  
Ø Reusing  empty  homes  could  make  an  initial  saving  of  35  tons  of  carbon  dioxide  
(CO2)  per  property  by  removing  the  need  for  the  energy  locked  into  new  build  
materials  and  construction  
Ø Over   a   50   year   period,   this  means   there   almost   no  difference   in   the   average  
emissions  of  new  compared  with  refurbished  housing  
Ø Carbon  dioxide  (CO2)  emissions  from  new  homes  fall  into  two  distinct  sources:  
“embodied”  CO2  given  off  during   the  house  building  process,  and  “operation-­‐
al”CO2  given  off  from  normal  energy  use  in  the  house  once  it  is  occupied.  The  
new  homes  each  gave  off  50   tones  of  embodied  CO2.  The   refurbished  homes  
each  gave  off  15  tones  
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Ø Well-­‐insulated  new  homes  eventually  make  up  for  their  high  embodied  energy  
costs  through  lower  operational  CO2  but  it  takes  several  decades  -­‐  in  most  cas-­‐
es  more  than  50  years  
Ø Embodied  CO2   is  not  widely  understood  but  this  study  shows  that   it  accounts  
for  28%  of  CO2  emissions  over  the  first  50  years’  lifetime  of  a  new  house  
Ø Embodied  CO2  is  an  investment  in  the  environmental  sustainability  of  a  house.  
Refurbished  old  homes  have  lower  embodied  CO2  and  therefore  a  distinct  head  
start  over  new  homes  
Ø Empty   homes   in   England   provide   an   opportunity   to   create   150,000   new   sus-­‐
tainable  homes  
Ø Many  house  builders  claim  that  new  homes  are  four  times  more  efficient  than  
older  houses.  This  study  shows  that  refurbished  houses  can  be  as  just  efficient  
as  new  homes  [39].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 43 
4  Listed  buildings:  “A  special  case  of  
Buildings”  
In  every  location,  in  different  historical  periods,  social  groups  who  lived  there,  created  
cultures   where   physical   expressions   recorded   in   the   remaining   traces   and   construc-­‐
tions  that  survived  until  now.   In  their   long  history  and  their  relatively  short  duration,  
these  constructions  received  a  variety  of  uses,  interpretations  and  interventions.  Many  
of  them  have  disappeared,  some  remained  in  ruins  and  fewer  of  them  remain   in  use  
until  now.  These  human  creations  are  living  testimonials  of  construction  methods,  spa-­‐
tial  options  and  the  overall  perception  of  each  culture.    
The  effort  to  design,  maintenance  and  use,  was  occasionally  analogous  to  culture  and  
basic  choices  of  each  society.  The  way  where  these  historic  constructions  tackled  from  
various  scholars  in  different  countries  is  a  very  interesting  topic  and  is  examined  by  the  
history  of  theories  for  the  restoration  /  maintenance  /  reconstruction  /  renovation.  
The  first   international  agreements  to  establish  a  single  method  of  treatment  of  these  
historic  constructions,  made  after  the  Second  World  War.  By  selective  preservation  of  
individual   worthwhile   monuments,   the   notion   of   historical   and   aesthetic   value   ex-­‐
panded  to  a  larger  number  of  historic  constructions.  It  was  considered  that,  the  rescue  
and   rehabilitation   in   the  modern   way   of   life,   of   all   historic   constructions   that   were  
maintained  until  today,   is  a  prerequisite  connection  of  past  with  present  and  guaran-­‐
tee  the  reinterpretation  and  the  reuse  of  them  in  the  future.    
Construction  style,  materials,  shapes  and  spatial  area’s  organization  of  older  times  be-­‐
comes   live  historical   testimonials  of  each  culture.   In   cases  where  historical   construc-­‐
tions  will  be  integrated  into  modern  life  and  act  according  to  new  data,  it  is  necessary  
to  undergo  modernization   interventions.  The  design  of   these   interventions   is  a  quite  
complex  process  in  which  only  inspiration  is  not  sufficient,  but  requires  systematic  in-­‐
vestigation.  The  approach  of  these  historic  constructions  and  the  design  of  the  neces-­‐
sary  interventions  for  the  preservation  and  the  reuse  is  an  important  research  subject  
[44].  
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Building   complexes,   individual   buildings,   or   parts   of   buildings   as  well   as   elements   of  
the  environment  of  these  can  be  classified  as  listed  because  of  their  special  historical,  
artistic,  scientific,  planning,  architecture,  folklore,  social  and  aesthetic  values  and  char-­‐
acter.  The  listed  buildings  as  part  of  the  cultural  heritage  of  the  country,  constitutional-­‐
ly  protected  by  Article  24.  But  regulated,  subject  to  different  legal  regimes.    
Specifically,  when   a  building  dating  before   1830,   is   an   ancient  monument,   and   rests  
solely  with  the  Ministry  of  Culture  and  the  Status  of  Law  3028/2002.  The   immovable  
monuments  of  this  class  are  automatically  protected  by  law  without  the  requirement  
production   of   an   administrative   act.   The   approach   of   these   historic   constructions   as  
well  as  the  design  of  the  necessary  interventions  for  their  preservation  and  re-­‐use  is  an  
important  research  subject.  
When  a  building  dating  after  1830,  is  under  the  responsibility  of  the  Ministry  of  Envi-­‐
ronment,  protected  by  the  provisions  of  the  General  Building  Rules  (Law  1577/1985,  as  
amended  by  Law  2831/2000)  and  can  be  declared  as  a  listed  in  order  to  promote  the  
historical,  urban,  architecture,  folklore,  social  or  aesthetic  significance.  The  implemen-­‐
tation  to  the  listed  buildings  based  on  two  different  legal  regimes,  which  define  differ-­‐
ent  functions  and  declaration  procedures,  and  led  to  friction  between  the  Ministry  of  
Culture  and  Ministry  of  Environment  which  led  to  a  non-­‐effective  protection  [40].  
4.1  Incentives  to  owners  for  the  protection  of  Listed    
Buildings  
The  owners  bear   the  greater  part  of   the   cost  of   renovation  or   reconstruction  of   the  
listed  buildings.  Maintenance  and  restoration  typically  require  specialized  work  involv-­‐
ing  excessive  costs.  Cases  where  owners  prefer  to  demolish  their  listed  buildings  in  or-­‐
der   to   declassify   them,   rather   than   engage   in   a   costly   and   lengthy   process   are   very  
common.  
The  Administration,   through   the   competent  Ministries,   in  order   to   reinforce  and  en-­‐
courage  the  citizens  to  protect  a  substantial  part  of  the  architectural  heritage,  has  es-­‐
tablished  financial  and  administrative  incentives:  
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Ø Low  and  long  term  loans  for  reconstruction  /  renovation  of  listed  buildings,  in-­‐
tended  for  residential  or  commercial  use,  according  to  the  No.  1656/10.10.95.  
Joint  Ministerial    Decision  of  Ministers  of  Culture  and  Ministry  of  Environment  
and  No.  515  /  Act  17.08.85  Governor  of  the  Bank  of  Greece,  up  to  the  amount  
of  60,000  €  and  subsidy  dispute  of  interest  up  to  35%  of  the  budget  for  repair-­‐
ing  buildings.  The  grant  is  provided  for  a  period  equal  to  half  of  the  total  length  
of  the  loan,  with  a  maximum  term  of  10  years  
Ø The   transfer   of   the   remaining   building   factor   (Νo.   880/1979,   Νo.   2300/1995  
and  Νo.  3044/2002)  
Ø Tax  relief  in  cases  of  heritage  transfer  and  donation  of  listed  building  with  a  dis-­‐
count  of  20%  tax,  provided  an  actual  act  of  designating  the  building  as  listed  
Ø Funding   ability   through   the   Public   Investment   Program,   for   studies   of   recon-­‐
struction  and  renovation  of  listed  buildings.  The  assignment  of  studies  is  carried  
out  after  contest  to  the  local  prefectures  
Ø Funding  through  the  Special  Regional  Development  Fund  for  reconstructing  and  
renovating  of  listed  buildings  under  Νo.  2508/97  
Ø Funding  for  renovation  work  of  listed      buildings  and  formation  of  free  spaces,  in  
deprived   areas   or   neighborhoods   of   cities   through   Special   Regional   Develop-­‐
ment  Fund  
Ø Special  regulation,  which  provides  the  construction  of  a  new  building  on  the  site  
of  the  listed  when  it  is  not  exceed  the  existing  building  conditions.  The  relevant  
legislation  is  decided  by  the  Minister  of  Environment  and  may  be  done  support-­‐
ing  independently  from  the  case  classification.    
As  administrative  incentives  considered  the  provision  for  rebuild  of  listed  buildings  or  
the  right  to  plan  urban  studies  with  specific  building  terms  [41].    
The  protection  of   listed  buildings   provided   as  mentioned   in   the  Constitution   (Article  
24,  paragraph  6),  which  leaves  more  specifically  the  legislature  to  define  the  limits  of  
the  property,  but  also  the  way  and  the  type  of  owners  compensation.  Unfortunately  in  
practice,  there  is  no  state  assistance  for  owners  of  listed  buildings,  apparent  from  the  
press  released  cited  by  the  Citizens  Advocate.  
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4.1.2  Rights  and  obligations  of  listed  buildings  owners      
It  is  true  that,  having  on  your  property  a  listed  building  is  a  huge  advantage  from  both  
financial   and   emotional   view.   But   it   is   true   that   the   owners   of   listed   buildings   have  
many  liabilities  and  few  rights.  Below  is  a  report  of  the  most  significant.  
Liabilities:  
1. Prohibition  of  any  intervention  on  a  listed  building  without  the  approval  of  the  
Minister  who  declared  it  
2. Duty  of  owner   to   reconstruct   and   renovate   the  building.  Otherwise   the  State  
have  the  right  to  preserve  and  to  recoup  the  cost  to  the  owner  
3. Ban  of  any  building  work  without  a  license  is  under  threat  of  fine  from  293.47  –  
14,674  €  
4.   Whoever  destroys,  damages,  pollutes,   listed  building   is  punished  with   impris-­‐
onment  of  at   least   two  years,  which  can  be  up   to  10  years   (Article  56  of  Law  
3028/2002)  
5. All  property  taxes  are  applicable,  even  for  the  rest  of  the  building  factor  which  
is  not  allowed  the  owner  to  exploit  
6. Leases  of   listed  shops  prepared  until     31/8/1990,  after  their  extendance  upon  
written  agreement  have  restored  only  at  the  expense  of  the  lessee  shall  be  ex-­‐
tended  for  eight  (8)  years  from  the  date  of  expiry  of  the  agreed  extension  even  
if   the  extension   time  of   the   lease,  has  expired      (Article  46  of  Law  3066/2002,  
Government  Gazette  A252)[41]  
Rights    
1. Twenty   percent   tax   relief   on   capital   taxes.   The   objective   value   for   the   listed  
buildings  is  multiplied  by  the  factor  of  0.80  
2. Tax  relief  on   income  tax.  Deductible  percentage  of  thirty  percent  from  the   in-­‐
come  of  the  listed  property  for  insurance  against  fire  or  other  dangers,  costs  of  
reconstruct  and  renovation,  as  well  as  the  lawyer's  fees  for  litigation  spreads  to  
lease  or  rent  down  
3. The  leases  for  the  listed  properties  since  01/09/1990  are  not  subject  to  regula-­‐
tions  of  the  Law  on  commercial  leases  
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4. Possibility  of  arrangement  with  the  Ministry's  decision  to  add  the  listed  only  for  
the  remainder  of  the  building  factor  
5. Theoretical  portability  of  transferring  the  building  factor  only  for  the  remainder  
of  the  building  coefficient  according  to  Law  3044/2002,  which  in  practice  can-­‐
not  be  implemented  [42]  
4.1.3  What  someone  should  do  in  order  to  construct  a  Listed  Building  
1. The  owner  of  the   listed  building  has  all   the   legal  obligations  of  ownership  the  
property   (payment  of  all   taxes,   levies  and   fees   for  obtaining  building  permits,  
occupancy  fee  sidewalk  in  the  municipality,  state  organizations,  etc.)  
2. The  renovation  study  must  be  approved  by  large  committees  of  the  Ministry  of  
Culture   or   the  Ministry   of   Environment   or   other   relevant  ministries   (Aegean,  
Macedonia  -­‐  Thrace),  which  can  reject  some  or   impose  any  other  regulations.  
For   this   reason   the  study  should  be  done   in  cooperation  with   the   reporter  of  
the  committee  study,  which  doesn’t  mean  that  the  approval  is  certain  
3. Changes   that  will   arise   during   the   repairing   time   should   be   submitted   to   the  
department  for  approval.  
4. All  the  contracts  will  be  signed  with  the  workshops  indicate  that  the  building  is  
listed.  
5. Many   of   the   workshops   will   be   used,   must   be   specific   and   cost   significantly  
more  expensive  
6. The   cost   of   Social   Insurance   Institution  will   be  much   bigger   than   an   ordinary  
construction  
7. Those  who  break  the  power  supply  and  get  worksite  power  to  electrified  their  
building  after  the  repairs,  will  need  a  certificate  from  the  Tax  Office  which  are  
taxed,  usually  asks  invoices  per  job  as  the  new  construction,  justify  the  cost  of  
repair   from   the   income  of   the  owner  and   several  others.   For   this   reason   it   is    
not  recommended  to  cut  off  the  old  power  supply  
8. If   the  projected  cost  of   restoring  of   the   listed  exceeds  reasonable   limits,   then  
keep  a  detailed  log  of  work  and  complete  set  of  documents  in  order  to  be  able  
to  bring  an  action  against  the  State  for  the  excess  costs  [42]  
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4.2Reconstruction  /  Renovation  of  the  classified  as  listed  
building  of  the  Lawyers’  Union  in  Thessaloniki  
Description  /  History:  The  building  which  is  owned  by  the  Lawyers’  union  of  Thessalo-­‐
niki   is  classified  as  listed  and  it   lies  at  the  conjunction  of  103  Tsimiski  Street,  Vyronos  
and  Isavron  (Figure  22).  It  is  built  in  a  building  site  of  270  m2  and  every  floor  is  of  about  
250  m2.  The  building   consists  of  a  basement,   a  ground   floor,   a  mezzanine  and   three  
main  floors.  The   initial  building  which  was  erected   in  1929  reached  up  to  the  second  
floor  while  the  third  floor  is  an  extension  in  height  (Figure  22)  which  was  constructed  
in  1963  with  drawings  of  the  architect  professor  I.  Triantafillidis  [43].    
  
Figure  22:  View  from  Tsimiski  Street  after  renovation  the  new  addition  of  the  loft  during  the  
construction  of  the  metal  frame  (Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Build-­‐
ings  in  Northern  Greece.  Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thes-­‐
saloniki,  Editions:    ERGONIV,  2001)  
Architectural  and  Documentation:  The  bearer   is  of  reinforced  concrete.  The  walls  are  
of  heading  and  running  bonds  with  compact  bricks.  The  walls  and  the  plasters  didn’t  
appear   to   be   very   problematic   except   where   moisture   had   penetrated.   Among   the  
decorative  elements  and  the  frames  of  the  interior  of  the  building,  only  those  of  the  1st  
floor,   the   rest   had  been   completely   destroyed.   Because   these   elaborate  decorations  
are   samples   of   the   unique  history   of   the   building   it  was   judged   that   they   should   be  
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renovated.  The  iron  balustrades  of  the  balconies  as  well  as  the  decorative  elements  of  
the  facades  were  in  bad  condition  (Figure23).  The  third  floor  which  was  an  addition  to  
the   initial  part  of  the  building  took   into  consideration  the  cut  and  the  axes  of  the  fa-­‐
çade  of   the  building  as  well  as   the  construction  of   the  door  and  the  window  frames.  
Yet  the  formation  of  the  new  entrance,  the  breast  of  the  terrace  and  the  projection  of  
the   roof   cover  at   the  upper   floor,  deformed   the  characteristics  of   the  building.  Also,  
the  interventions  in  the  ground  floor  especially  at  the  facades  eliminated  any  value  of  
the  building  [43].  
  
Figure    23:  Extracts  from  the  building  façade  where  the  damage  to  its  partial  elements  can  
be  seen  (Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Buildings  in  Northern  Greece.  Editor:  
Mihalis  E.  Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thessaloniki,  Editions:    ERGONIV,  
2001)  
From  the  conclusions  of  the  analysis  it  resulted  that  the  specific  building  is  not  one  of  
the  most   significant  ones   in   its   category  especially   if   compared   to   relevant  buildings  
which  were  then  built  at   the  historical  commercial  center  of  Thessaloniki,  mainly  be-­‐
cause  of  the  alterations       that   its  origin  elements  have  undergone.  Yet  the  building  is  
important   especially   due   to   its   position   (Figure   24)   at   the   town  web   and   due   to   its  
character   as   a   public   building   with   the   new   functions   which   will   be   included   in   it  
through  its  reuse  [43].  
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Figure  24:  View  of  the  building  from  Tsimiski  Street  before  renovation  (1994).  The  damages  
to  the  ground  floor  are  obvious  (Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Buildings  
in  Northern  Greece.  Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thessalo-­‐
niki,  Editions:    ERGONIV,  2001)  
The  alteration  of  some  fundamental  morphological  characteristics   imposed  a  system-­‐
atic  record  and  analysis  of  the  morphological  elements  of  the  building  of  the  period  in  
which   it  belongs   so   that   it   is  possible   for   the  historical   face  of   the  building   to  be   re-­‐
gained.  The  special  construction  of  the  glazes  of  the  shops  of  the  ground  floor,  the  en-­‐
trance,   the  crowing  of   the  building  are  the  basic  morphological  characteristics  of   the  
building  which  have  undergone  significant  alterations  and  their  renovation  would  con-­‐
tribute  to  regaining  its  historical  face.  The  building  in  subject  is  at  a  corner,  at  the  most  
central   parts   of   the   town.   For   this   reason,   an   analysis   was   necessary   of   the   corner  
buildings  in  Thessaloniki  in  combination  with  the  endings  of  the  upper  floors.  The  anal-­‐
ysis   was   used   as   a   guide   reference   in   the   proposals   for   the   reconstruction   and   the  
promotion  of  the  building  [43].  
We  were  unaware  of  the  elements  which  highlighted  the  important  corner  position  of  
this  building   (the   initial  drawings  were  not   found  due   to   loss  of   its   file   from  the  City  
planning  records).  Yet,  we  know  that  the  central  entrance  of  the  building  was  on  Tsi-­‐
miski  Street  before  the  change  it  had  undergone  in  1963  when  the  extension  in  height  
was  made  [43].  
Renovation   and   reconstruction   proposal:   The   proposal   for   the   renovation  
/reconstruction  of  this  building  and  the  incorporation  in  it  of  the  administrative,  edu-­‐
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cational   and   cultural   activities   in   Thessaloniki   Lawyers’   Union   was  made   taking   into  
consideration  the   fundamental  principle   that  any  new   intervention  must  respect  and  
promote  the  typological  and  morphological  elements  of  the  building,  it  must  be  based  
on  its  statics  and  functions  were  placed:  in  the  basement:  information  and  documenta-­‐
tion  centre,  space  for  the  records,  engine  room,  in  the  ground  floor  (  Figure  25,):  en-­‐
trance,  rooms  of  multiple  use,  mezzanine  office:  Office  rooms  for  the  Union  of  Balkan  
Lawyers,   1st   floor:   lounge   /   buffet   room,   restaurant,   2nd   floor   (Figure   26):   Seminars  
room,  events  /  exhibitions  room,  3rd  floor(Figure  26):  Lecture  room  with  a  translation  
centre,  terrace  addition:  refreshment  stand  /  roof  /  garden[43]  
  
Figure  25:  View  of  the  ground  floor  after  renovation  (Source:  Renovation  –  Rehabilitation  of  Monu-­‐
ments  and  Historic  Buildings  in  Northern  Greece.  Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  
Aristotle  University  of  Thessaloniki,  Editions:    ERGONIV,  2001)  
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Figure  26:  View  of  the  2nd  floor  after  renovation.  The  interior  frames  and  gypsum  floor  deco-­‐
rations  of  the  ceilings  were  maintained  and  restored  in  this  floor  /  View  of  the  new  hall  at  
the  3rd  floor  (Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Buildings  in  Northern  Greece.  
Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thessaloniki,  Editions:    ER-­‐
GONIV,  2001)  
It  is  obvious  that  the  new  building  program  determine  radical  alterations  in  the  existing  
arrangement  of  the  spaces.  Given  that  the  building  had  already  suffered  great  altera-­‐
tions  which  had  changed  the  basic  typological  and  morphological  characteristics  of  the  
interior  spaces,  except  for  the  first  floor,  the  new  required  modulation  are  differenti-­‐
ated   from   the  existing  arrangement  of   the   spaces   (Figure  27).      So,  on   the   first   floor,  
were  the  initial  elements  are  still  kept,  the  new  use  of  restaurant  is  incorporated  in  the  
existing   spaces   and   the   interventions   aim   at   the   promotion   of   the   listed   initial   ele-­‐
ments.   In  the  rest  of  the  floors  the  interventions  aim  at  satisfying  the  new  functional  
requirements  through  a  unified  architectural  style.  The  new  constructions  follow  new  
geometrical   cuts,   which,   in   combination   with   the   new   construction   materials   show  
quite  clearly  the  modern   intervention.  The  same  principle  was  applied   in  the  promo-­‐
tion  of  the  building  morphology.  The  listed  architectural  elements  of  the  building  were  
conserved   and   reconstructed,  while   the  new   interventions   can  be   seen  quite   clearly  
(Figure28,  29)  [43].  
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Figure    27:  View  of  the  interior  during  removal  works  (Source:  Renovation  –  Rehabilitation  of  Monu-­‐
ments  and  Historic  Buildings  in  Northern  Greece.  Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  
Aristotle  University  of  Thessaloniki,  Editions:    ERGONIV,  2001)  
  
Figure    28:  Maintained  frames  of  the  second  floor  (Source:  Renovation  –  Rehabilitation  of  Monuments  
and  Historic  Buildings  in  Northern  Greece.  Editor:  Mihalis  E.  Nomikos,  Architect,  associate  professor  at  Aristotle  
University  of  Thessaloniki,  Editions:    ERGONIV,  2001)  
  
  
Figure    29:  View  of  the  gypsum  floor  decoration  of  the  ceilings,  which  are  kept  only  on  the  
2nd  floor  
(Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Buildings  in  Northern  Greece.  Editor:  Mihalis  E.  
Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thessaloniki,  Editions:    ERGONIV,  2001)  
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For  the  addition  at  the  terrace  which  was  reused  as  a  refreshment  stand,  the  analysis  
conclusions  and  especially   those  which  concerned   the  analysis  of   the  morphology  of  
the  corner  buildings  were  taking  into  consideration.  The  solution  proposed  and  mate-­‐
rialized,  organizes  the  building  perceptively  on  the  axis  of  the  central  entrance  on  Tsi-­‐
miski   Street.   The   axis   is   emphasized   through   the  differentiation  of   the  entrance   and  
the  addition  of  the  terrace  in  the  form  of  a  little  tower,  the  construction  of  which  con-­‐
tinues  in  the  underlying  floor,  showing  that  this  floor  is  a  posterior  addition  to  the  ini-­‐
tial  volume  of  the  building.  The  selection  of  the  forms  and  the  materials  of  the  addition  
as  well  as  of  all  the  new  interventions  was  defined  by  constructive,  functional  and  per-­‐
ceptive  parameters.    
The  need  for  detaching  the  new  seat  points  of  the  bearer  of  the  addition  from  the  ex-­‐
isting  underlying  props  of  the  previous  addition,  in  combination  with  the  need  for  cre-­‐
ating  a   light  and  flexible  static  bearer,   led  to  the  selection  of  the  metal  construction.  
The  bearer  of   the  additions   consists  of   a  metal   framework  on  which   light  metal  ele-­‐
ments  of  cover  are  fixed,  glazes  and  wooden  shades.  The  main  connection  of  the  func-­‐
tions  of  the  addition  is  achieved  by  the  new  elevator  and  the  addition  of  a  new  metal  
staircase  with  wooden  stairs,  of  a  similar  cut  to  the  existing  one  which  is  lit  through  the  
roof.  Both  the  arrangement  of  the  construction  of  the  addition  and  the  re  –  design  of  
the  interior  of  the  ground  floor  of  the  heightened  basement  of  the  second  floor  and  of  
the   third   floor   follow   a   new   cut   system  which   addresses   the   corner   position   of   the  
building.   In  the  ground  floor  the   initial  wooden  frames  of   the  building  were  restored  
according   to   the   initial   ones   which   had   been   listed   only   at   the   façade   on   Vyronos  
Street  [43].  
In  the  period  during  which  the  building  was  constructed  the  color  arrangement  of  the  
buildings   was   based   on   the   principle   of   using   one   color   with   discreet   tinting   which  
promotes   the   volumes   of   the   buildings.   Given   that,   shades   of   grey   (Figure   30)  were  
chosen  for  the  main  body  of  the  building  and   it  was  colored  so  that  the  symmetrical  
lines  of  the  facades  are  emphasized  [43].  
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Figure    30:  The  new  entrance  from  Tsimiski  Street  
(Source:  Renovation  –  Rehabilitation  of  Monuments  and  Historic  Buildings  in  Northern  Greece.  Editor:  Mihalis  E.  
Nomikos,  Architect,  associate  professor  at  Aristotle  University  of  Thessaloniki,  Editions:    ERGONIV,  2001)  
  
4.3  Energy  and  Listed  buildings  
Listed  buildings  are  often  excluded   from  technological  and  sustainable  development,  
due  to strict  /  complex  laws  and  planning  frameworks.      Moreover,  being  exempt  from  
the  application  of  European  Guidance  on  Energy  Efficiency  of  buildings   (2002/91/ΕΕ)  
and   from  other  National  Directions   for  energy  saving  and  renewable  energy  sources,  
makes   every   dynamic   development   and   technological   innovation,      difficult   to   take  
place.  However,  there  is  a  significant  potential  for  energy  savings  and  interventions  in  
areas  and  buildings  of  historical  significance  [45]  
In  order   to  support  historical  and  protected  regions,  which  play  an   important   role   in  
modern   life  and  can  be  adapted  appropriate   in  order   to  help  citizens  and   local  com-­‐
munities  to  reduce  emissions  of  carbon  dioxide,  Europe  began  the  project  “SECHYRBA  
“.   Its  aim   is,   the  sustainable  development   in   these  areas,  preserving  and  highlighting  
the  cultural  and  historical  heritage  [45].    
The  results  of  this  project  illustrating  the  difficulties  and  restrictions  on  the  integration  
of   sustainable   energy   technologies   in   historical   communities.   Energy   audits   are   pre-­‐
sented  in  selected  buildings,  with  recommendations  for  reducing  energy  consumption  
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by  at  least  40%.  Individual  studies  were  done  in  collaboration  with  the  local  communi-­‐
ty  and  the  initiative  of  local  authorities  [45]  
  
Figure    31:  Map  of  the  States  participating  in  the  program  
(Source:  www.sechurba.eu)  
  
In   this   project,   7countries   participated   (Figure   31),   covering   a   diversity   of   social   and  
economic   profile,   in   climatic   conditions   and   urban   scale.  We  will   not  mention   Spain  
because  the  study  relates  to  churches.    From  the  southern  part  of  Europe,  like  the  cap-­‐
ital  of  Greece   (Athens)   to  small   rural   towns  such  as  Shrewsbury   in  UK  and  Balchic   in  
Bulgaria  [45].  
4.3.1  Bulgaria  /  Study  area:  Balchik  
Balchik  is  a  coastal  city  with  a  population  of  12.348  residents.  The  city  has  more  than  
300  listed  buildings  (Figure  32)  Most  of  them  are  protected  buildings  which  are  used  as  
shops,  restaurants  and  homes  [45].  
  
Figure    32:  Gallery,  Balchik  (Source:  www.sechurba.eu)  
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4.3.2  Denmark  /  Examined  Building:  Copenhagen  Town  Hall    
The  city  of  Copenhagen,  established  around  1,000  AD,   initially  as  a  small  commercial  
town,  which  was  grown  significantly  years  to  come.  The  town  consists  of  a  wide  variety  
of  architectural  buildings.  Some  of  them  are  dated  from  around  1750,  while  very  few  
were  built  after  1,800  as  the  city  experienced  no  major  disasters  such  as  fires,  bomb-­‐
ings  etc.  District  heating,  is  the  main  resource  of  heating  while  technologies  of  renew-­‐
able   energy   are   not   widespread.   The   Copenhagen   City   Hall   (Figure   33)   was   built   in  
1905  [45].  
  
Figure    33:  Copenhagen  Town  Hall  (Source:  www.sechurba.eu)  
  
4.3.3  Greece  /  Study  Region:  Athens  
Athens,  the  biggest  city  of  Greece,   is  the  capital  of  the  country.   It   is  one  of  the  most  
ancient  cities  of  the  world  with  a  recorded  history  of  about  3,400  years.  The  heritage  
of   the   classical   age   is   still   evident   in   the   city  with   a   large   number   of   ancient  monu-­‐
ments  and  artworks.  The  city  also  maintains  a  wide  variety  of  Roman,  Byzantine  mon-­‐
uments,  as  well  as  monuments  from  the  Ottoman  Empire.  The  study  area  is  the  trian-­‐
gle  bounded  by   the   streets  of  Piraeus   /  Athens   /  Ermou.   In   the  northern  part  of   the  
square  hotels,  commercial  buildings  and  services  are  hosted,  while  the  southern  part  is  
dominated  by  commercial  and  tourist  activity  with  restaurants  and  theaters.  The  build-­‐
ing  of  Athens  Town  Hall  (Figure34),  located  in  the  triangle  mentioned  before  [45].  
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Figure    34:  Athens  Town  Hall(Source:  www.sechurba.eu)  
4.3.4  United  Kingdom  /  Study  area:  Shrewsbury  
Shrewsbury  city  is  a  sparsely  populated  rural  province  on  the  border  between  England  
and  Wales.  The  city  center  is  surrounded  by  the  River  Severn  where  a  part  of  this  de-­‐
clared  as  protected  area  since   it  emerges   the  heritage  and  architectural  character  of  
the  area.  Over  660  listed  buildings  are  listed  where  medieval  wooden  buildings  (Figure  
35),  to  Georgian  mansions  and  Victorian  homes  style  are  recorded  [45].  
  
Figure    35:  Standard  residential  buildings  (Source:  www.sechurba.eu)  
4.3.5  Italy  /  Examined  Building:  Zena  Castle  
Castle  Zena  located  between  Fiorenzuola  and  Piacenza.  It  consists  of  6  listed  buildings.  
Nearly,   all   of   them   including   the   surrounding   area,   subject   to   restrictions   due  
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to  historical  and  architectural  value,  with  the  main  building,  the  Castle,  to  be  decorat-­‐
ed  with  a   lot  of  wall  paintings   (Figure  36).  Besides  being  a  heritage   from   the  middle  
Ages  and   the  Renaissance,   the   castle   is   nowadays  a  point   for   scientific   research  and  
studies  on  rehabilitation  and  upgrading  of  cultural  heritage  [45].    
  
        Figure    36:  Living  room  with  wall  paintings  (Source:  www.sechurba.eu)  
4.3.6  Hungary  /  Study  Area:  Szentendre  
 Szentendre  was  created  during  the  Roman  times.  The  old  town  (Figure  37)  retains  a  
medieval   form,  but  there  are  many   listed  buildings  such  as  the  Town  Hall.  The  city   is  
the  second  most  famous  tourist  destination  after  Budapest,  with  many  visitors  coming  
from  the  capital  for  a  day  excursion.  78  protected  buildings  are  included,  where  61  of  
them  are   labeled   as   listed.   Their   use   is   primarily   residential,  museums,   shops,   Town  
Hall  and  a  school  [45].  
  
        Figure    37:  The  city  center  (Source:  www.sechurba.eu)  
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4.4  Legislation  and  National  Policy  
The  main  constraint  on  improving  the  sustainability  of  listed  buildings  is  the  same  leg-­‐
islation  that  protects  them.  The  legislation  which  is  directly  related  to  the  preservation  
of  heritage,  reduces  from  the  beginning  the  degree  of  interference  that  can  be  made  
to  listed  buildings  [45].  
4.4.1  Urban  Legislation  
The  legislative  framework  of  the  European  countries  is  different,  making  impossible  a  
single  methodology  approach.  However,  the  rating  scale  of  protection  and  the  current  
legislative  approach  of  each  state,  concerning  the  protected  listed  buildings  and  areas  
are  similar.  The  following  paragraphs  describe  the  important  factors  in  relation  to  ur-­‐
ban  legislation  for  listed  buildings,  for  each  participating  country  [45].  
4.4.2  Bulgary  /  Legislation  for  the  protection  of  buildings  heritage  
Rescript  No.6  on  the  Use  and  Promotion  of  Cultural  Monuments/Listed  buildings  regu-­‐
lates  the  use,  maintenance  and  enhancement   in  accordance  with  scientific,  historical  
and   artistic   value.   Rescript   No.11   for   Acceptance   and   Recognition   for   Repairs   and  
Maintenance  in  Culture  buildings  [45].    
4.4.3  Denmark  /  Legislation  for  the  protection  of  buildings  heritage  
A  building  should  be  less  than  50  years  to  be  included  in  the  category  of   listed  build-­‐
ings,  while  newer  buildings  can  be  integrated  exceptionally,  if  they  have  special  charac-­‐
teristics.  When  a  building  is  designated  as  “building  in  need  of  protection”,  the  exterior  
is  the  only  part  that  is  protected  while  when  it  is  designated  as  listed  then  it  is  protect-­‐
ed  entirely.   The  municipality   is   responsible   for  buildings  of   local   importance  and   the  
Organization  of  Heritage  is  responsible  for  buildings  of  national  importance.  For  exter-­‐
nal   and   internal  modifications   to   the  building   and   its   surroundings,   except   the  usual  
maintenance  work,  such  as  organizing  an  exhibition,  replacing  openings  an  authoriza-­‐
tion  by  the  Heritage  Agency  is  required.  A  building  designated  as  listed  cannot  be  de-­‐
molished,   unless   special   permission   from   the   respective   local   authorities   is   given.   In  
Denmark,  approximately  300,000  buildings  have  been  declared  as  listed  [45]. 
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4.4.4  Greece  /  Legislation  for  the  protection  of  buildings  heritage  
The  listed  buildings  are  characterized  by  the  Ministry  of  Culture  and  Tourism  and  the  
Ministry  of  Environment,  Energy  and  Climate  Change.  For  interventions  to  listed  build-­‐
ings   permission   from   the  Ministry   of   Culture   and   Tourism,   the  Ministry   of   Environ-­‐
ment,  Energy  and  Climate  Change  and  the  Architecture  Committee  is  required.    
The  same  applies  in  the  case  of  change  of  use  of  the  building  (except  dwellings).  First  
time  a  new  law  N.  3028/2002  (Gazette  153/A/28.06.2002)  on  the  protection  of  cultural  
heritage   establishes   new   criteria   for   intervention   and   rehabilitation  work   in   cultural  
heritage  buildings  [45].  
4.4.5  United  kingdom  /  Legislation  for  the  protection  of  buildings  heritage 
Listed  buildings  characterized  by  the  Secretariat  of  the  Government  and  each  individu-­‐
al  may   submit   the  building   for   designation   as   listed,   although   it   used   to  be  done  by    
Local  Authorities.  A   listed  building   is  an  officially  designated  building  of  special  archi-­‐
tectural  and  historic  interest.  There  are  different  levels  of  classification  of  listed  build-­‐
ings,  according  to  their  characteristic  features.  Overall,  all  buildings  constructed  before  
1700  and  especially  before  1840  are  included.  The  buildings  between  1840  -­‐  1939  are  
selected  only  if  it  belonged  to  known  architects  or  if  it  is  constituted  of  high  quality  and  
interest.  Approval   is  required  for  any  work,   internal  or  external,   to   listed  buildings,   if  
according  to  the  assessment  of  urban  authorities,  will  affect  their  character.  For  per-­‐
mission  of  1st  or  2nd  grade  to  listed  buildings,  the  opinion  of  ministry  for  English  Herit-­‐
age  is  required  [45].  
4.4.6  Italy  /  Legislation  for  the  protection  of  buildings  heritage 
In  Italy,  four  governing  departments  -­‐  the  State,  districts,  provinces  and  municipalities  
–  share  the  responsibility  in  the  field  of  cultural  heritage.  At  national  level,  administra-­‐
tive  services  in  the  section  of  culture  are  represented  by  4  ministries.  The  heritage  is  in  
the  responsibility  of  the  Ministry  of  Heritage  and  Cultural  Activities  [45].  
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4.4.7  Hungary  /  Legislation  for  the  protection  of  buildings  heritage    
There  are  two  types  of  cultural  heritage  buildings:  
1. Listed  buildings,  designated  by  the  National  Cultural  Heritage  (NOCH)  
2. Protected  buildings,  designated  by  local  authorities  
All  studies  related  to  listed  buildings  should  be  checked  and  authorized  by  the  National  
Cultural  Heritage  (NOCH)  while  during  the  interventions  continuous  monitoring  by  rep-­‐
resentatives  of  National  Heritage  (NOCH)  must  be  made.  The  ministry  identifies  build-­‐
ing  materials  and  insists  that,  almost  no  conversion  should  be  done  both  in  the  exter-­‐
nal  and  internal  structure  and  form  [45].  
4.5  Legislation  and  sustainability  
The  Directive  on  Energy  Performance  of  Buildings  (EPBD:  Energy  Performance  of  Build-­‐
ings  Directive)   and   the   revision  of   2009,   the  historical   buildings   and  monuments   are  
excluded  from  the  statutory  framework  for  energy  interventions.    
However,  there  are  high  targets  for  energy  efficiency  in  building  sector  and  in  addition,  
a   large  number  of   public   buildings   has   listed  or   historical   significance.   Therefore,   in-­‐
creasing  the  need  for  supporting  legislative  initiatives  and  enrichment  of  knowledge  in  
this  direction.  Regarding   to   future  energy   certification  and  evaluation  of  energy  per-­‐
formance  of  listed  buildings,  it  is  important  to  determine  the  calculation  assumptions  
on   the   specific   characteristics   of   those   buildings,   since   they   significantly   affect   their  
energy  efficiency   (such  as  high  altitude   sites,   increased   thermal  mass,   internal   gains,  
the  interior  fittings,  etc.).    
In  United   Kingdom,   in   a   recent   urban   directive,   emphasis   on   sustainability   and   local  
authorities   should   examine  more   favorably   the  overall   environmental   benefit   of   any  
intervention  to  listed  buildings  or  areas.  The  Review  of  Urban  Planning  No.5  states  that  
the  listed  buildings  are  an  important  part  of  national  heritage  and  in  order  not  to  ruin  
in   the   future,   they   should  be  maintained,  modernized   and   adapted   to   future  opera-­‐
tional  requirements.  The  government  encourages  local  authorities  to  adapt  in  the  giv-­‐
en  situation  on  climate  change,  aiming  to  upgrade  and  reuse  of   listed  buildings  while  
reducing  carbon  emissions.  Local  authorities  should  help  owners  of  listed  buildings  to  
 63 
find   workable   solutions   to   improve   energy   efficiency   while   protecting   the   historical  
significance  of  these  constructions.    
The  municipality  of  Balchik  in  Bulgary  has  adopted  an  Energy  Efficiency  Program  2010-­‐
2011  (Decision  No.  609  of  Ref  49/28.05.201),   in  which  the  municipal  buildings  of  his-­‐
torical   importance  are   subjected   to  a   special   status  and  are   treated   separately,  with  
emphasis  on  sustainable  development  [45].  
4.6  Energy  inspections  and  suggestions  
The   potentials   for   energy   saving   in   the   historical   buildings   have   special   interest   be-­‐
cause  of   their  great  number   in   the  existing  building  stock.  Museums,   theaters,  office  
buildings,   universities,   commercial   buildings   and   hotels,   often   located   in   renovated  
listed  buildings.  The  planning,  the  rehabilitation,  the  renovation  and  the  understanding  
of  the  functioning  of  listed    buildings  requires  an  integrated  approach,  taking  into  ac-­‐
count  the  architectural,  cultural,  economic  and  energy  parameter.  
This  approach  differs  from  the  formal  process  of  designing/manufacturing,  as  well  as  is  
essential  to  study  the  behavior-­‐interaction  of  all  components  and  systems  of  the  build-­‐
ing,  either  historical  or  modern  technologies  that  fit  into  this,  in  order  to  improve  en-­‐
ergy  efficiency  and  reduce  environmental  impacts  [45].  
4.6.1  Listed  buildings  and  bioclimatic  characteristics  
A  very  interesting  point  is  the  correlation  between  listed  buildings  and  their  bioclimatic  
characteristics.   Below are   summarized some characteristics   of   listed   buildings which  
affect their  energy behavior.  
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Table  6:  Correlation  of  listed  buildings  and  their  energy  characteristics  
  
Listed  buildings   have   several   elements   of   bioclimatic   design   in   order   to   exploit   their  
surroundings  and  local  climatic  conditions.  If  these  buildings  are  maintained  and  used  
properly   as   originally   designed,   then   they   can   have   positive   benefits   in   their   perfor-­‐
mance  and  function  [45].  
4.6.2  Potential  interventions  to  listed  buildings    
Interventions  to  listed  buildings  require  a  comprehensive  study  to  avoid  potential  fail-­‐
ures,  such  as,  high  humidity  and  condensation  upon  emergence  application  of  external  
insulation,  incompatibility  between  new  and  old  construction  materials,  limited  exper-­‐
tise   in   integration  of   energy   technologies   in   the   rehabilitation  of   such  buildings,   etc.  
Additionally,   over   time,   there   are  multiple   interventions   in   the   construction   and   the  
shell  of  a  building  and  there  is  a  lack  of  monitoring  or  recording  of  these  interventions,  
resulting  in  the  inability  of  fully  understand  of  its  behavior.  
Characteristics  of  listed  buildings   Energy  Characteristics  
Large  internal  heights/increased  volumes   Effective  cooling  behavior.  
Possibly  increased  demand  for  heating  
Increased  thermal  mass  and  thickness  of  walls  without  
insulation  
Large  thermal  storage  capacity  
Controlled  power  and  limited  openings   Control  of  indoor  temperatures,  shell  quality  
Windows  and  openings  recessed   Control  of  solar  gains  and  natural  lighting  
External  overhangs,  planting,  patio   Shading  of  the  construction,  better  sun  pro-­‐
tection  
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The  energy  interventions  on  listed  buildings  have  an  economic  return  over  time,  aim-­‐
ing  at  saving  energy  and  improving  indoor  comfort  conditions.  Improving  the  housing  
with  thermal  insulation,  reducing  thermal  bridges  and  crevices,  achieving  efficient  ven-­‐
tilation,  reducing  the  problems  of  moisture  and  condensation  and  by  controlling  suita-­‐
bly  solar  gains,  preservation  of  the  architecture  of  the  building  and  sustainability  over  
time  is  ensured  [45].  
Table  7:  Operations  and  energy  proposal  categories  for  buildings  upgrade  
SHELL IMPROVEMENTS   INTERNAL  ENVIRONMENT  
Replacement  /  repairs  of  windows  
Improving  air  tightness  and  window  openings  
Insulation  of    ceilings  and  floors  
Insulation  of  internal  walls  and  floors    towards  to  
the  non-­‐thermal  places(warehouses  ,  garages  
etc)  
Reuse  of  skylights  and  roof  openings  
Restoration  of  attics  and  atriums 
 
Reflective  panels  behind  radiators  for  increased  
system  performance  
'Heavy'  curtains  to  reduce  heat  loss  
Check  the  chimney  for  ventilation  
Installing  ceiling  fans  
Configuring  internal  atriums  to  improve  the        
microclimate  
  
IMPROVEMENTS  IN  H/M  SYSTEMS   INTEGRATION OF  RENEWABLE ENERGY SYS-­‐
TEMS  
Modernization  of  lighting  (requires  special  de-­‐
sign,  especially  for  such  buildings  
Geothermal  heat  pumps  for  heating  /  cooling  
Upgrading  the  heating  /  cooling  system  
Solar  panels  for  domestic  hot  water  (mounted  on  
the  roof)  
Photovoltaic’s  integrated  into  roofs  and  sloping  
surfaces  
Solar  film  on  windows  and  /  or  atriums  
Utilization  of  biomass  
……AND  CHANGES  IN  USER’S  BEHAVIOR  
  
It  is  true  that  there  are  many  limitations  for  interventions  in  the  exterior  shell  of  listed  
buildings,  mainly   due   to   conservation   of   their   architectural   and   aesthetic.   However,  
due  to  the  excellent  quality  of  the  construction  and  with  proper  maintenance  and  im-­‐
provements  mainly  in  openings,  roofs  and  floors,  the  percentage  of  energy  savings  that  
can  be  achieved  is  great.    
 66 
For  example,  for  the  listed  buildings  mentioned  above,  the  total  value  of  wall  thermal  
coefficient  “U”    varies  at  high  levels,  relatively  to  modern  requirements,  such  as  0.64  
W/m2K  up  to  2.5  W/m2K  ,  by  an  average  price  of  1.3  W/m2,  roofs  for  0.16  W/m2K  up  to  
3.6  W/m2K,  by  an  average  price  of  1.15  W/m2K  ,and  floors  for  0.18  W/m2K  up  to  2.5  
W/m2K,  by  an  average  Price  0.88  W/m2K.    
Most  of   these  buildings  are  not   insulated  and   the  potential   for   reducing  heat   loss   is  
quite  significant.  The  openings  are  a  major  parameter  study  on  the  listed  buildings.  In-­‐
disputably  these  are  the  main  causes  of  heat  loss,  but  the  replacement  of  windows  and  
glass   (Figure  38)   is  often   in  conflict  with  regulations   for   the  conservation  of  architec-­‐
ture  (except  where  new  openings  are  exact  copies  of  standards).  Energy  audits  show  
that  the  openings  need  to  be  improved  if  the  heat  transfer  coefficient  ranges  from  2.0  
W/m2K  up  to  5.8  W/m2K,  by  an  average  price  of  3.6  W/m2K.    
  
  
Figure    38:    Frame  replacement  (Source:  www.sechurba.eu)  
However,   modern   manufacturing   windows   techniques   have   improved,   either   as   to  
complete   replacement   or   to   renovate   and   reconstruction   of   existing   wooden   frame  
with   a   new   improved.   Alternative   approach   is   to   install   an   additional   system-­‐glazing  
(second  window)  to  the  inside  wall  of  the  opening,  maintaining  this  way  the  old  win-­‐
dow  and  greatly  improving  the  thermal  performance  of  the  system.    
In   summary,   the   potential   improvements   and/or   replacement   of   windows  
to  listed  buildings  are  multiple,  with  direct  benefit  to  the  energy  behavior  of  the  shell  
[45].  
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Photovoltaic’s  is  the  most  favorable  technology  to  produce  electricity,  with  most  coun-­‐
tries   indicate   that  can  be   incorporated   into   listed  buildings,  unless   there  are  obvious  
and  can  be  removed  with  little  impact  on  its  own  manufacturing.  Biomass  boilers  and  
heat  pumps  are  interventions  that  do  not  affect  the  aesthetic  appearance  of  the  build-­‐
ing,  but  in  some  countries,  e.g.  Italy,  the  law  prohibits  the  biomass  in  urban  areas  for  
air   quality   issues.   Moreover,   in   some   urban   residences   there   are   issues   relating   to  
storage  and  supply  of  raw  materials  for  biomass  [45].  
4.6.3  Building  examples  in  Europe  
The  idea  of  photovoltaic  roof  tiles  (Figure  39),   in  order  to  improve  the  aesthetic  inte-­‐
gration  in  traditional  buildings,  was  developed  during  the  restoration  of  the  castle  Ac-­‐
quabella,  in  Vallombrossa  forest,  Italy  (Figure  40).  Photovoltaic’s  Roof  tiles  were  used,  
which  visually  preserve  the  traditional  form  of  the  roof.  The  main  features  of  the  tiles  
are  that  they  can  be  used  without  the  inclusion  of  photovoltaic  panels.  This  system  al-­‐
lows   the  quick  maintenance  and  eventual   replacement  of  other  panels.   They   can  be  
applied  to  almost  all  types  of  roofs,  but  great  attention  should  be  paid  in  the  calcula-­‐
tion  of  shadings,  so  that  the  wiring  of  a  series  of  linked  tile  will  not  interrupted.  Each  
panel  can  have  4  blisters  of  2  Watt  per  cell,  that  is  8  Watt  totally  or  4  blisters  of  3  Watt  
per  cell,  with  a  total  charge  of  12  Watt  [45].  
  
Figure    39:  Modern  constructions  of  P  /  V  roof  tiles  (Source:  www.sechurba.eu)  
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Figure    40:  Restoration  of  the  castle  Acquabella,  Italy  (Source:  www.sechurba.eu)  
Hungary   /   Spa   center   and  Hotel:   The   first  mud  was   established   in   the   16th   century.  
Later,  the  Ottoman  Empire  turned  it  into  a  public  bathroom  for  the  poor  and  the  build-­‐
ing  was  rebuilt  in  the  Baroque  era.  During  the  period  2003-­‐2010  bathrooms  were  ren-­‐
ovated  while  the  hotel  was  constructed  (Figure  41).  It  constitutes  a  prime  example  that  
even  a  listed  building  can  be  renovated  /  rebuilt  and  function  normally  even  under  en-­‐
ergy  standards.  Specifically,  for  heating  the  building  utilized  the  energy  of  the  used  wa-­‐
ter  by  means  of  a  heat  pump  (Figure  42)  [45].  
 
   FIGURE    41:  Spa  center/  Hotel  (Source:  www.sechurba.eu)  
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Figure    42:  The  water  used  in  the  bathrooms,  reused  to  heat  the  building    
(Source:  www.sechurba.eu)  
4.7  Greece  situation  with  p  /  v  systems  in  Listed  Buildings  
The   installation  of  photovoltaic  systems  at  residential  buildings,   lands  (on  /  off  plan),  
and  listed  buildings,  nowadays  is  easier.    The  former  Minister  of  Environment,  Energy  
and  Climate  Change  T.  Birbili  and  the  Deputy  Minister  N.  Sifunakis  proceeded  to  arti-­‐
cles   amendment   of   two   decisions   (40158/25.8.2010,   Gazette   B’   1556)   and  
(36720/25.8.2010   Gazette   A.A.P.   376)   making   “clearer“and   less   bureaucratic,   the  
terms  for  the  installation  of  photovoltaic’s.  The  installation  of  photovoltaic’s  and  solar  
heating  and  cooling  area  systems  is  allowed  after  the  approval  of  the  small  scale  work  
on  listed  buildings,  since  the  installation  is  not  prohibited  by  ordinances  /  decisions  of  
their  protection,  and  provided  that  they  are  placed  in  buildings  open  spaces  and  places    
that  are    not  visible  from  public  areas.   It   is  noted  that  the  installation  does  not  allow  
the  opening  of  new  or  widening  the  existing  roads.  Alongside  it  is  stated  that,  in  case  
of  listed  buildings  for  the  installation  of  photovoltaic  and  solar  heating  or  cooling  sys-­‐
tems,  the  authorization  is  granted  after  approval  of  the  competent  Committee  of  Ur-­‐
ban  and  Architectural  Control  (C.U.A.C.).  The  C.U.A.C.  verifies  the  compliance  with  the  
circumstances,  the  integration  of  facilities  in  the  area  and  their  harmonization  with  the  
landscape.  In  some  cases  requires  approval  from  relevant  departments  of  the  Ministry  
of  Culture  and  Tourism,  a  sketch  of   the  placement  of   the  modules  and  photographic  
documentation,  shall  be  submitted  [46].  
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  5  Analysing  building  characteristics  
5.1 Thessaloniki’s  short  history  
Thessaloniki  the  biggest  city  of  Greece  (after  the  capital  of  Greece,  Athens),  has  a  long  
in   duration   and   concussive   in   content   history.   From   315   b.C.,   when   it   was   founded  
from  Cassander,  the  king  of  Macedonia,  2.300  years  passed  until  today.  During  these  
23   centuries,   this   beautiful   seaside   city,   part   of   northern  Aegean   Sea,   played   an   im-­‐
portant  role  in  the  configuration  of  Greek  data.  It  was  the  town  with  the  most  intense  
existence  in  Balkan  Peninsula  [47].    
Ø 315  b.C.  Establishment  of  Thessaloniki  by  King  Cassander  of  Macedonia,  in  the  
position   of   ancient   Thermi  with   a   settlement   of   the   neighboring   settlements  
Chalastras,  Apollonian,  Aeneas  and  others.  Cassander  gives  at  the  new  city  the  
name  of  his  wife  Thessaloniki,  sister  of  Alexander  the  Great  
Ø 146-­‐120  b.C.  Egnatia   road   from  Adriatic  up   to  Evros   ,  manufactured  by  Gnaio  
Ignition  
Ø Beginning  of  4th  century:    Galerius	  Maximian	  Valerios  embellishes  Thessaloniki  
with   a   brilliant  monumental   group:   Galerius	  Arch   (Kamara),   Rotunda,   Hippo-­‐
drome,  Octagon  (Navarinou  square)    
Ø 26  October   305  Martyrdom  of   Saint   Demetrio’s.   First   small   church   above   his  
grave  
Ø 464  b.C.    First  big  royal  building  of  Saint  Demetrio’s  
Ø 620  b.C.    Big  earthquake.  Destruction  of  “Market  buildings”  
Ø Late  7th  century  Construction  of  Saint  Sofia  temple  (Royal  with  dome)    
Ø 8th  century  Economic  rise  and  prosperity  of  city.  Cultural  radiation  of  the  town  
to  the  Slavs  
Ø 9th  century  Brothers  Cyrille  (Konstantinos)  and  Methodios  propagate  to  Balkan  
Slavs  and  more  northern  regions,  Byzantine  culture  and  create  them  the  alpha-­‐
bet  
Ø 2  March  1430  Seizure  of  Thessaloniki  from  Turks    
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Ø 1850  /  1900  Economic  and  intellectual  rise  of  Greeks  and  Jews  of  Thessaloniki,  
increase   of   population,   foundation   of   Greek   /   foreign   schools   and   printing-­‐
houses  
Ø 1874  Coastal  wall  was  demolished  and  the  dock  of  Thessaloniki  was  created.  
Ø 26  October.  1912  ‘’  Delivery’’  of  Thessalonica  from  Turks  to  Greeks  
Ø 5  August.  1917  Devastating  fire.  New  development  plan  from  the  E.  Hebrard  
Ø 1957  Development  of  new  coastal  road  
Ø 1962      Foundation  of  new  Archaeological  Museum  of  Thessaloniki    
Ø 20  June  1978  Strong  earthquake  convulses  the  city  and  causes  destructions  
Ø 1985  Completion  of  2300  years  from  the  foundation  of  city  
Ø 1997  Thessaloniki  becomes  “Cultural  Capital”  of  Europe  [47]  
Thessaloniki,  place  of  meeting  and  coexistence  of  populations  and  cultures  from  East  
and  West,  due  to  its  peculiar  Balkan  dimension,  of  Europe  populations  and  the  wider  
region  of  Balkans,  constitutes  the  multicultural  center  that  can  transmit  ‘’messages’’  of  
cultural  composition.  
Due  to  its  geographic  position  and  the  long  history,  that  is  lost  in  the  centuries,  lent  in  
the   leading  cultural   institution  of  Europe,  particular  glamour.  The   institution  of   “Cul-­‐
tural  Capital”  aims   in  the  cultural  collaboration  of  populations  of  United  Europe  with  
the  configuration  of  new  European  conscience  and  simultaneously,  in  the  growth  and  
in  the  development  of  particular  cultural  delivery  of  States  [48].    
The  projects  developed  by  the  technical  program  such  as,  reconstructions  and  renova-­‐
tion  interventions  in  listed  buildings,  construction  of  new  buildings  as  well  as  configu-­‐
rations,  reformations  of  public  areas,  remain  also  at  the  end  of  1997  in  the  service  of  
citizens  and  contribute  in  the  appointment  of  the  architectural  culture  of  the  city.  (F.  
Petsalnikos,   Macedonia   and   Thrace   former   Minister).   The   name   of   Thessaloniki   as    
“Cultural  Capital”  of  Europe  in  1997,  faced  by  all  city  members  as  an  exceptional  and  
unique  occasion  for  the  coverage  of  chronic  delays  and  lacks  of  city  ,as  for  its  cultural  
but  also  more  general  infrastructures  [48].    
1997  was  identified  in  the  collective  conscience  of  city,  with  a  grandiose  and  extensive  
constructional  program,  in  which  included  big  cultural  buildings  such  as:  Royal  Theatre  
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(Figure  43),  Lazaristes,  YFANET,  Olympion,  Harbour,  and  Theatre  of  Forest  etc.)  Smaller  
or   regional   infrastructures   but   also   interventions   that   concerned   the  operations   and  
the  aesthetics  of  city  and  hence  indirect  relation  with  the  institution  of  “Cultural  Capi-­‐
tal”  such  as:  Macedonia  Airport  (Figure  44),  Municipal  Market  etc.  Particular  place  pos-­‐
sesses  the  restoration  of  monuments,  the  renovation  of  buildings,  the  configuration  of  
archaeological   spaces   and   corridors.   The   Ancient  Market,   the   Yeni Mosque   and   the  
Alatza Imaret,  are  some  examples  that  were  drawn  and  executed  mainly,   in  the  care  
and  the  faculty  of  Cultural  Ministry.  (Evangelos  Venizelos  ,  former  Minister  of  Culture)  
[48]  
  
Figure    43:  The  Royal  Theatre  (Source:  Thessaloniki  2000,  map  of  the  European  Cities)  
  
Figure    44:  Macedonia  airport    (Source:  Thessaloniki  2000,  map  of  the    European  Cities)  
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5.1.1 Thessaloniki’s  settlements  
The  Jews  possessed  central  points  of  the  city,  in  compact  units  of  entire  districts.  The  
region   of   Saint   Sofia   to   Kapani,   where   nowadays   is   Ermou   Street,   constituted   from  
Jewish  houses  and  shops.  But  the  most  characteristic  Jewish  district,  a  type  of  “ghet-­‐
to”,  was  stretched  out  from  the  destroyed  now  church  of  Saint  Nikolaos,  near  the  cur-­‐
rent  Experimental  School,  to  the  Venizelou  street  and  beyond  this.  It   included  almost  
the  enormous  block  of  roads  of  Saint  Dimitrios,  Saint  Sofia,  Egnatias  and  Venizelou.  In  
this  regions  there  were  still  found  and  a  lot  of  Greek  and  Turkish  houses,  but  the  Jew-­‐
ish  element  was  dominated.    
The  “clear”  Greek  region  of  central  department  of  Thessaloniki  was  stretched  out  by  
the  point  where  nowadays  is  Platono’s  street  until  the  Fountain.  There  was,  with  the  
homonym  churches,  the  noble  district  of  Saint  Nikolaos  and  afterwards  the  district  of  
Saint  Athanasios,  where  the  unique  Greek  girls’  school  was  existed.  These  city  depart-­‐
ments  weren’t  closed  regions.  Greek  houses  were  scattered  and  in  the  other  regions,  
with  the  same  way,  that  in  the  Greek  districts  existed  also  Jews  or  Turks  houses.    
Down  Egnatia  Street  towards  the  sea,  between  Vardari’s  and  Venizelou  Street,  a  region  
constitute  the  commercial  center  of  Thessaloniki  was  existed.  Banks,  large-­‐scale  shops,  
warehouses,  delegations  of  foreigner  houses,  hotels  were  placed  in  that  area.  Venize-­‐
lou  Street  was  and  still  nowadays,  is  the  center  of  innovation  stores.  This  department  
had  an  intense  cosmopolitan  color,  because  it  was  the  intersection  of  all  races.  It  was  
known  as  “Fragkomahalas”.  His  Frankish  character  was  underlined  due  to  the  presence  
of  Catholic  churches,  French  Hospital  and  French  School  of  “Freris”[47].  
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This  is  the  area  where  the  listed  building  of  the  study  is  placed  (Figure  45):  
  
  
Figure    45:The  wider  region  of  study  (Source:  Thessaloniki  2000,  map  of  European  Cities)  
5.1.2 Historical  center  of  Thessaloniki  
Thessaloniki   has   an   extensive   center  were  most   shops,   public   services;   sightseeing’s  
and  recreation  spaces  are  gathered  there.  Its  extent  can  be  defined  Eastern  from  the  
complex  of  3rd  Army  Corps,  Western  from  the  Square  of  Democracy  (former  Vardari’s  
Square),  northern  from  the  coastal  Niki’s  Avenue  (former  King  Konstantinos  A'  Avenue)  
and  southern  from  the  Olympiados  street  to  the  edges  of  upper  town.    
The  historical  center  of  Thessaloniki   is  separated  to  the  following  districts:     Ladadika,  
Upper   Ladadika,      Fragkomahalas,     Kapani,  Diagonal,  Navarinou,  Rotonda,   Saint   Sofia,  
Ippodromio   (White  Tower).  The  central  point  constitutes   the  unified  space  of  Aristo-­‐
telous  Square  and  the  Square  of  Ancient  Market  (named  as  Courts  Square)  connected  
by   the  pedestrian  Aristotelous   Street.  Main   Streets   are:      Tsimiski,   Egnatia,  Nikis,  Mi-­‐
tropoleos,  Venizelou  and  Saint  Dimitrios.    
During  the  second  half  of  20th  century,  an  important  shift  of  Thessaloniki’s  eastern  cen-­‐
ter  was  existed.  While  in  the  previously  the  central  market  of  city  was  found  in  the  re-­‐
gion  of    Vardaris  and  was  extended  until  the  covered  market,  before  the  Aristotelous  
Square,   nowadays   it   has   exceeded   these   limits,   reaching   in   the   region   of      Y.M.C.A.  
building,  near  the  old  zoo[47].  
9  Venizelou  and  Saint  Minas  Street  
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5.2 Study  building  
 
 
Figure  46:  Corner  view  of  the  building  
5.2.1 Introduction.  
The  intervention  regards  to  the  reconstruction  and  enhancement  of  the  exterior  part  
of  listed  building,  located  in  the  most  central  area  of  Thessaloniki,  9  Venizelou  and  St.  
Minas  Street  as  can  be  seen   in   the  Figure  46,  and  to   the  appropriate  configuration  /  
renovation  of  the  interior,  in  order  to  respond  to  its  new  modern  use  as  a  commercial  
building,  without  altering   its  historical  physiognomy.  Nowadays   in  the  northwest  sec-­‐
tion,  which  is  not  included  in  the  study,  the  Museum  of  the  Jewish  community  of  Thes-­‐
saloniki   is  hosted,  while  a   smaller  portion  of   the  south  portico  under   the  museum   is  
used  for  retail.  The  main  entrance  at  the  building  is  from  Venizelou  Street.  
5.2.2 History  
It  is  a  building  of  the  early  19th  century,  as  shown  on  the  topographical  chart  of  Thessa-­‐
loniki  in  1906,  is  presumed  to  build  before  this  date  (Trakosopoulou  -­‐  Tzimou  1985-­‐86).  
It  is  a  building  at  St.  Mina  Street,  that  saved  from  the  fire  of  1917  and  demolition  that  
followed,   to   implement   of   Hebrard   projects.   Neither   the   original   owner   nor   original  
 
Museum  of  the    
Jewish  community 
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use  of  the  building  is  known,  except  of  the  fact  that  it  was  designated  for  trading  pur-­‐
poses.  According  to  reports,  at  the  floor  of  the  building,  the  Bank  of  Athens  was  oper-­‐
ated.  
The  building  had  undergone  several  changes  and  showed  strong  signs  of  neglect.  The  
appearance  of  the  building  in  St.  Mina  Street  (Figure  47)  and  the  main  entrance  to  the  
central   staircase,  kept  since  the   first   intervention   (1997),   in  moderate  to  poor  condi-­‐
tion.  
  
  
Figure  47:  View  of  the  building  at  Saint  Minas  Street  
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Figure    48:  Main  entrance  to  the  central  staircase(Venizelou  Street)  
  
  
Today,   the  original  organization  of   the  building  appears  distorted(  Figure  48),  mainly  
because   of   interventions   made   in   the   part   towards   to   Venizelou   Street,   for   better  
commercial   exploitation,   while   is   owned   by   the   Jewish   Community   of   Thessaloniki  
since  1937   [46].It  has  been  characterized  as  artwork   that  needs  special   state  protec-­‐
tion  in  accordance  with  the  provisions  of  Law  1469/50  (Gazette  128/B/23-­‐3-­‐1983)  be-­‐
cause   it   is  a   representative  sample  of  eclecticism  with  many   interesting  architectural  
elements  (Figure  49,50,51),  maintained  in  good  condition  and  being  part  of  the  historic  
city  center,  with  many  remarkable  buildings  preserved  in  its  surrounding  environment.  
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Figure    49:  Architectural  elements  at  the  main  entrance  
  
  
Figure  50:  Architectural  elements  at  Saint  Minas  Street  
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5.2.3 Morphology  and  topology  of  the  building  
Regarding   the  morphological   characteristics   of   the   building,   they   follow   the   eclectic  
standards,  which  were  the  mainstream  at  the  time  of  manufacture.  The  continuation  
of  these  morphological  choices  at  the  domestic  front  of  the  arcade  (facades  of  shops  
on  the  ground  floor  and  first  floor)  underline  the  functional  continuity  of  the  commer-­‐
cial  area  within  the  block.  
This   typological   provision   applied   to   the   historic   commercial   center   of   Thessaloniki  
from  the   late  19th   century   to   the  period  before   the   fire  of  1917,  and  has   typological  
and  morphological  pattern  similar  to  the  commercial  galleries  in  central  Europe  in  the  
19th  century  (passages).  
5.2.4 Description  of  renovation  -­‐  Pathology    
The  building  has  two  floors  including  basement  and  mezzanine.  The  connection  of  the  
basement  to  the  ground  floor  is  done  through  two  staircases.  The  staircase,  which  has  
been  preserved  from  the  original  building,   located  centrally,   in  the  area  opposite  the  
main  entrance  of  Venizelou  Street,  while   the  other   is   located  along   the  side  of  Saint  
Minas   Street   (Figure   53).   Two   additional   staircases   ensure   the   connection   of   the  
ground  floor  with  the  mezzanine  and  the  1st  floor  (Figure  53).  Basement  contains  a  uni-­‐
  
Figure  51: Architectural  elements  on  the  interior  (roof)  
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fied  space,  relevant  to  the  ground  floor  plan  from  which  some  sections  for  electrome-­‐
chanical  plants  were   isolated   (Figure  52).  Also  a  part  of   the  available  space,  used   for  
boiler  room,  occupies  the  space  beneath  the  arcade  on  the  ground  floor.  The  total  net  
area  of  the  basement  is  estimated  at  approximately  496  m².  
  
Figure    52:  Basement  
  
Figure  53:  Main  staircase  /  Two  additional  staircases  ensure  the  connection  of  the  ground  floor  
with  the  mezzanine  and  the  1st  floor. 
The  access  to  the  building  is  currently  done  to  the  ground  floor  from  Venizelou  Street.  The  
view  is  formed  with  windows  with  large  openings,  while  in  the  view  of  Saint  Minas  Street,  
Main  staircase          
opposite  Venizelou  
Street(ground  floor)  
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has  been  provided  an  opening  in  the  glazing  display  for  entering  commodities  (Figure  54).  
Internal  integration  has  been  made  at  the  whole  area,  by  deposing  former  dividing  wall  on  
the  south  side  (Figure  55).  The  total  net  area  of  the  ground  floor   is  estimated  at  approxi-­‐
mately  481  m²,  the  mezzanine  at  314  m²,  and  the  floor  419  m².  The  floor  and  the  mezza-­‐
nine  consists  of  an  unified  area  on  the  southeast,  which  is  consolidated  in  height  and  at  the  
three  levels,  while  in  the  southwest  the  ground  floor  plan  is  organized  into  smaller  spaces.  
At  these  two  levels,  the  original  openings  side  seems  to  be  preserved.  
   
Figure  54:  In  the  view  of  Saint  Minas  Street,  has  been  provided  an  opening  in  the  glazing  dis-­‐
play  for  entering  commodities  (before  /  after  reconstruction)  
  
Figure  55: Internal  integration  has  been  made  at  the  whole  area,  by  deposing  former  dividing  
wall(  before  /  after  reconstruction)  
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Before  the  beginning  of  the  demolition,  the  following  has  been  identified:  
Ø The  signs  of  the  stores  covered  a  large  part  of  the  facade  of  the  building  
Ø Air  conditioners,  machinery  and  pipelines,  were  scattered   in  various   locations  
inside  and  outside  the  building  
Ø Inside  and  outside  the  building,  plenty  of  electricity  network,  telephone,  water  
supply,  sanitation,  etc.,  of  different  seasons,  were  visible  at  walls  (Figure  56)  
Ø Parts   of   the  masonry  of   the   floor   had   cracks  while   iron   girders   of   the   frame,  
mostly  of  the  basements,  showed  signs  of  corrosion  
Ø The  coating  of   internal  and  external  surfaces  of  the  building  had  been  weath-­‐
ered,  while  a  corresponding  situation,  on  a  larger  scale,  were  also  presented  to  
the  embossed  decorations  (Figure  57)  
Ø Most  of  the  marble  floors  were  destroyed,  while  the  marble  stairs  were  dam-­‐
aged  heavily  
Ø In   the   same  moderate   to   poor   condition  were   the   roofs,  windows   and   other  
wooden  and  metal  constructions  of  the  building  
  
Figure    56:  Inside  the  building,  plenty  of  electricity  network,  telephone,  water  supply,                        
sanitation  were  visible  at  walls  
  
  
 83 
  
Figure    57:  Weathered  embossed  decorations  
5.2.5 Design  principles -­‐ Consultants  Aims  
The  project  of  reconstruction  /  renovation  and  reuse  of  this  building,  so  that  it  can  be  
function   as   a   store   (commercial   building),   geared   towards   to   interventions   that   are  
characterized  by  simplicity  and  respect  to  the  listed  building  and  its  history.  These  op-­‐
erations  were  designed  in  order  to  adapt  and  integrate  the  operational  requirements  
of  the  new  use,  the  typological,  morphological  and  structural   features  of  the  existing  
building,  so  as  to  ensure  the  preservation  of  its  historical  identity,  the  none  altering  of  
typological,  morphological   and   structural   character  and   the  emergence   through  con-­‐
temporary  architectural  interventions. 
5.2.6 Reuse  –  Building  Reconstruction  
Proposal  concerns  the  reconstruction  of  the  building  to  its  original  form,  so  that  “free”  
from  the  various  interventions  and  modifications  caused  at  times,  to  obtain  the  nature  
and  functionality  required,  for  the  harmonious  co-­‐location  of  new  functional  modules.  
For  the  location  of  new  functions  accessibility  requirements,  frequency  of  use  and  the  
possibility  of  independence  of  different  functions  within  the  building,  were  taken  into  
account     
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5.2.7   Description  of  major  interventions  that  can  be  done  
The  interventions  in  the  building  briefly  summarized  as  follows  and  some  of  these  can  
be  seen  in  the  figure  below:  
Ø Demolition  of  all  additions,  cabinets,  sheds,  signs,  air  conditioning  equipment,  
piping  network  utilities,  internal  and  external  of  the  building  
Ø Demolition   of   loose   coatings   and   carved   decoration   of   internal   and   external  
surfaces  of  the  building  
Ø Repair  and  restore  of  the  original  form  of  the  building  in  Saint  Minas  Street  and  
configuration  of  the  view  to  the  square  of  Saint  Minas  
Ø Purification  and  partial  repair  of  underground  spaces  
Ø Repair  and  configuration  of  ground  floor,  staircase,  mezzanine  and  1st  floor  
Ø Check  and  repair  the  roof  
Ø Installation  of  new  internal  network  facilities  
Ø Installation  of  air  conditioning  system  
Ø Restoration  of  the  façade  
     
Figure    58:  Ground  floor  before/after  demolition  
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5.2.8 Facade  Reconstruction  
The  facade  of  the  building  will  be  fully  reconstructed  to  its  original  form.  After  wiring  
dismantling  and  other  data  networks,  the  appearance  will  be  cleaned  by  water  jet  and  
parts  of  the  decoration  that  had  been  destroyed  will  be  reconstructed.  
5.2.9 General  findings  
The  division  into  smaller  units,  if  required,  is  feasible  to  the  renovation  of  continuity  of  
some  partition  walls  which   are   partially   dismantled   in   the   southwest.  Of   course,   for  
ensuring  the  vertical  communication  since  the  modules  will  occupy  the  ground  floor,  
and  mezzanine,  floor,  basement  openings  for  stairs  and  restrooms  should  be  provided.  
The   division   of   the   central   common   area   on   two   similar   spaces   can   be   achieved   by  
building  a  wall  perpendicular  to  the  side  of  Venizelou  Street.  In  this  way,  each  unit  will  
include  a  staircase  that  will  enable  the  communication  of  the  ground  floor  to  the  over-­‐
head  floors.  The  stairs  of   the  basement  can  easily  be  divided   in  half  due  to   its  struc-­‐
ture,  in  this  way  each  piece  will  ensure  the  access  to  the  basement  for  each  one  of  the  
created  individual  units.  
  
Figure    59:  Basement  stair  case  as  seen  due  to  its  structure  can  be  divided  in  half  
For  performing  the above internal conversion an  approval  by  the 4th Inland  Revenue of  
Modern  Monuments and Thessaloniki's  Urban  Planning will  be  required.  
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6 Results 
It  is  important  to  analyze  the  differences  between  the  previous  and  the  current  use  of  
the  building.  As  it  can  be  seen  in  Table  8,  the  previous  use  of  the  building  as  commer-­‐
cial  building  “Hondos”,  displays  a  number  of  minor  improvements.    
Table  8:  Different  uses  of  the  listed  building  
 
  
Figure  60:  Granite  tiles  (basement  and  ground  floor)  
 
Previous  use  (Hondos)   Current  use  (Plaisio)  
No  insulation   Insulation  (stone  wool)  75-­‐100kg/m3  
Wooden  frames/single  glazed  window  
(mezzanine  and  1st  floor)  
Wooden    frames  /double  glazed  window                                                            
(mezzanine  and  1st  floor)  
Aluminum  frames  /single  glazed  window    (ground  floor)   Aluminum  frames  /double  glazed  window  (ground  floor)  
Granite  tiles  (basement  and  ground  floor)  
(Figure  60)  
Specific  carpet  
(basement  and  ground  floor)  
Parquet  (mezzanine  and  1st  floor)  
(Figure  61)  
Specific  carpet  
(mezzanine  and  1st  floor)  
13  Fan  coils   Roof  Fan  coil  (water  chiller)  
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Figure  61:  Parquet  (mezzanine  and  1st  floor)  
The  building  under  study  consists  of  25  openings:  8  on  the  ground  floor,  8  skylights  on  
the  mezzanine  and  9   in  the  first   floor  -­‐  with  dimensions  1.6  *  2.30  –  (Figure  62).   It   is  
worth   to  mention   that   apart   from   the   insulation   the   reason   that   they   used   double  
glazed  windows  and  aluminum  frames  in  the  ground  floor   is  due  to  security   issues   in  
order  to  avoid  disasters  (e.g.  vandalisms)  that  might  happen  in  the  center  of  Thessalo-­‐
niki.  It  should  be  noticed  that  water  chiller  roof  fan  coils  had  been  installed  as  a  type  of  
heat  (effective  low  cost  technology).  
  
Figure  62: Type  of  openings  in  the  ground  floor  /  mezzanine  /1st  floor  
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The  processes  of  building’s  reconstruction  /  renovation  began  on  18/7/2011.  The  pur-­‐
pose  of  the  engineers  was  to  implement  the  above  interventions  of  the  building  until  
late  December,  so  as  to  penetrate  into  the  market  completely  by  the  New  Year.  Unfor-­‐
tunately,   this   proposal   is   not   feasible   anymore   due   to   problems   encountered   in   the  
process   of   demolition   and   renovation   processes,  which   caused   new  procedures   (be-­‐
yond  the  default).  
The   listed   building   under   study   will   be   exploited   as   a   commercial   building  
and  specifically  as  “Plaisio”  which   is  related  to  electronic  devices  such  as   laptop,  ton-­‐
ers,  Net  books,  games,  televisions,  mobile  phones,  monitors  of  all  types,  cameras,  hard  
drives,   supplies  and   stationery,  office  equipment  etc.   It  was  a   challenge   for   “Plaisio”  
owners   to   fit   in   the  “old”  with   the  “modern”,   the  “history”  with   the  “evolution”.  Ac-­‐
cording   to   their   studies,   the   result  of   this   reconstruction   /   renovation  will   exonerate  
them,  and  that’s  why  despite  the  high  cost  of  reconstruction  /  renovation  of  the  build-­‐
ing  (which  will  be  discussed  in  the  material  to  follow),  the  agreement  with  the  Jewish  
community,  “locked”.  The  philosophy  of  “Plaisio”  shops  moved  around  modern  archi-­‐
tecture  constructions  (Figure  63). 
 
Figure  63: Plaisio  stores  in  New  Psixiko  /  Larisa  (Source:  www.plaisio.gr)  
It  can  be  clearly  seen  that  due  to  the  equipment  weight  composing  the  shop,  as  well  as  
the  part  of  the  load  bearing  structure  need  reinforcement,  the  engineers  deemed  ap-­‐
propriate  to  support  the  floors  and  the  wall,  in  order  to  achieve  static  efficiency.  More  
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specifically,  it  should  be  underlined  that  the  “basis  of  cargo  and  merchandise,  plates  of  
500  kg/m2  should  be  provided”,  hence  the  above  mentioned  technique  haven’t  been  
introduced.  
The   team   of   engineers   in   cooperation  with   the   Jewish   community   and   the   “Plaisio”  
owners  reached  together  in  an  agreement  requiring  the  following  processes:  
1. A  lifting  of  concrete  wall  on  the  north  side  of  the  building  from  the  basement  
up  to  1st  floor,  for  structural  strengthening  and  security,  due  to  the  connection  
with  Jewish  museum  (Figure  64  )  
2. A  lifting  of  iron  construction  on  the  southwest  side  of  the  building  for  buildings  
equilibrium  (Figure  65)  
3. Investing  all  of  walls  with  a  “cloak”,  which  means:   iron  construction  and  con-­‐
crete  all  over  the  building  for  earthquake  protection  (Figure  66)  
     
Figure  64:  Opening  of  groove  for  concrete  wall  in  the  basement  /  Supporting  during  rejection  
of  concrete  
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Figure  65:  Iron  construction  on  the  southwest  side  of  the  building  
     
Figure  66:  Construction  of  new  earthquake  resistant  walls  to  an  existing  building  / Construc-­‐
tion  cloak  column  
The  uniqueness  of  the  building,  despite  the  fact  that  there  is  a  renovation  issue  there  is  
no  demolition  of  exterior  walls  and  roof,  which   is  created  difficulties   in  the  construc-­‐
tion  of  the  necessary  walls.  The  construction  of  the  concrete  wall  in  the  north  side  was  
very  difficult  both  due  to  the  position  and  the  fact  that  could  not  be  used  the  classic  
crane   to   pull   the   concrete.   Thus,   the   above   mentioned   construction   process   intro-­‐
duced  the  method  of  sprayed  concrete  (Figure  67,  68).  Sprayed  concrete   is  a  type  of  
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high-­‐strength  concrete  which   is  applied  with  a   jet  of  high  pressure.  Usually,   contains  
high   cement   content   (relative   to   the   infusion   concrete)   and   small   aggre-­‐
gates  gradation.  The  sprayed  concrete  is  laid  on  a  surface  after  ejection  from  a  nozzle  
to  form  a  layer  of  concrete  over-­‐mantle  in  this  area  [50].    
     
Figure  67:  Sprayed  concrete  /  Transporting  pipes  
  
  
Figure  68:  Process  of  rejection  concrete  
  
A  large  part  of  this  project  had  to  do  with  gathering  demolition  material,  as  illustrated  
by  the  calendar  work.  It  should  be  noted  that  there  wasn’t  complete  demolition  of  the  
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building.  But  the  final  result  comparing  to   last  year's  use,   led  to  the  observation  that  
virtually  demolished  all  the  interior  parts  of  the  building  and  kept  only  the  facades  (as  
imposed  by  law).  Furthermore,   important  data  should  be  examined,  such  as  the  type  
of   building’s   construction   (which   is   to   be   demolished)   and   its   position   in   order   to  
choose  the  adequate  demolition  process.  In  this  case,  due  to  the  fact  that  the  demoli-­‐
tion  is  internal  and  the  building  is  quite  high  (15m),  demolition  will  become  50%  man-­‐
ually  and  50%  with  machines.  Additionally,  it  should  be  underlined  that  the  cost  is  au-­‐
tomatically  raised  because  of  the  building’s   location  (located  in  the  most  central  part  
of  Thessaloniki).    
According  to  economic  data  elements  collected  by  the   ‘’Grey’’  company,  which   is   re-­‐
sponsible   for   lowering,   decommission,   waste   collection   and   transport   of   demolition  
materials  undisturbed  cut  and  hire  containers,  and  specifically  Mr.  Tassos  Sotiropoulos,  
the   complete  demolition  of  our  building  would   cost   100,000-­‐120,000  €.   This   price   is  
considered  final,  all   included,  even  the  safety  of   the  workers  costs  8,000-­‐10,000  €.  A  
typical  example  that  was  given,  is  the  building  of  “Lambropoulos”  which  consists  of  7  
floors  and  the  offer  given  for  the  demolition  is  235,000  €,  in  order  to  drop  everything  
and  left  only  the  shell.  But  in  the  specific  case,  the  final  cost  of  demolition  is  20,000  –  
23,000  €  due   to   the   reason   that  only  dismantling   and  demolition  material   gathering  
was  held.  It  was  also  notified  from  the  municipality  that  in  order  to  rent  a  space  for  the  
installation  of  containers  175  €  /  week  will  be   required.  Until   today  14/10/2011,   the  
number  of   containers  need   for  use  are  100.   It   is  estimated   that  until   the  end  of   the  
project,  the  total  number  of  containers  will  be  140  and  each  of  them  costs  100  €.  Alt-­‐
hough  the  best  would  be  to  reuse  the  debris,  the  final  disposal  unfortunately  will  be  in  
a  dump  at  Kalochori.  In  the  case  where  plasterboard  will  be  exploited  etc.  the  compa-­‐
ny   involved  in  demolition  gives  40  €  /  container,  while   if   it   is  only  rubble,  there   is  no  
monetary  cost.  Completing  the  field  of  demolitions,  something  noticed  both  from  the  
project  engineers  and  from  “Grey”  is  that:  “1.5  times  the  manufacturing  surface  in  m3,  
converted  into  debris”.  Due  to  its  central  position,  there  were  problems  with  the  con-­‐
tainers  by  the  way  they  were  placed.  For  this  reason  it  was  decides  to  be  placed  early  
in  the  morning  and  collect  them  late  noon.  
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Construction  Company  “Domotexniki”  granted  all  the  economic  data  for  the  construc-­‐
tion  of  a  new  building,   for   the   same  area,  without   taking   in  account  conservation  of  
the  facade  but  with  new  standards.  
The  cost  of  new  construction  is  now  800  €  /  m2  -­‐1,100  €  /  m2,  from  the  cheapest  to  the  
most  expensive.  Budgeting,  that  a  new  landmark  building  and  not  a   listed  one  would  
cost  1,368,000  -­‐1,881,000  €  of  which  150,000  €  represent  the  design  and  supervision,  
the  payments  of  engineers  and  the  planning  of  the  permission.  Regarding  the  budget  
for  the  reconstruction  /  renovation  of  the  listed  building  of  this  study,  the  cost  is  esti-­‐
mated  1,000,000  €.  Some  of  the  economic  data  collected  are  related  to:  the  cost  of  the  
demolition   (21,500  €),   the  cost  of   the   fire  protection   (25,000  €),   the  cost  of   the  pro-­‐
cesses  ventilation,  channels  etc.  (27,000  €)  and  the  cost  of  the  roof  fan  coils  (70,000  €).  
The  table  below  summarizes  the  results  mentioned  above    
Table  9:  Economic  and  environmental  results  
  
At  this  point,  it  is  worth  to  mention  that  the  economic  data  is  a  function  of  the  param-­‐
eters  that  analyzed  above  thus,  other  cases  may  vary  significantly.  
  
  
  
1st  Scenario   2nd  Scenario  
Demolition  
(50%  machinery   and   50%  
manually)    
100,000-­‐110,000  €     Deconstruction  
(100%  manually)    
20,000-­‐23,000  €    
New  Construction     1,368,000-­‐1,881,000  €     Renovation  /  Recon-­‐
struction  
1,000,000  €    
Total  Cost:     1,468,500-­‐1,991,000  €     Total  Cost:     1,020,000-­‐1,023,000  €    
Generate:     50  tones  of  CO2     Generate:     15  tones  of  CO2    
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7 Conclusions 
The  aim  of  this  dissertation  was  to  study  the  meanings  of  new  construction  and  recon-­‐
struction  /  renovation,  indirectly  the  meaning  of  demolition  and  check  with  the  help  of  
an   actual   building,   which   method   is   preferable   from   economic   and   environmental  
view.  The  listed  building  under  study  is  located  in  Thessaloniki  at  9  Venizelou  and  Saint  
Minas  Street.  It  was  chosen,  due  to  the  fact  that  it  is  an  interesting  and  a  special  case  
of  building  and  because  it  is  under  development,  which  means  that  daily  interventions  
could  be   check.   The  history,  morphology  and   topology  of   the  building  were   studied,  
the   description   of   reconstruction   and   pathology   were   applied,   the   design   principles  
and  the  consultant  aims  were  presented  and  finally  the  description  of  major  interven-­‐
tions  that  can  be  done  and  the  general  findings  were  described.  
In  order  to  conclude  to  the  selected  method,  two  scenarios  were  assumed.  
1. Demolition  and  New  Construction  
2. Deconstruction  and  Reconstruction  /  Renovation  
The   first   scenario   is   purely   hypothetical.   More   specifically,   it   was   consider   that   the  
building  due  to  a  significant  fire  in  the  block  or  an  earthquake  similar  to  that  in  1973  
deemed   to  be  demolished.  Hence,   there   is  no   longer   static  and  whatever  new   inter-­‐
vention  will  not  be  able  to  restore   it.  On  the  above  basis  a  new  building  will  be  con-­‐
structed  at  the  same  square  meters  (1,710  m2),  for  the  same  use  (commercial  building)  
without  maintaining  the  facades  and  the  result  meet  the  new  regulation.  
The  second  scenario  is  the  one  that  is  in  progress  at  the  moment.  It  has  been  decided  a  
reconstruction   /   renovation   of   this   building,   with   deconstruction   inside,  maintaining  
views  and  more  specifically:  
Ø Demolition   of   all   additions,   toilets   and   hygienic   facilities,   air   conditioning  
equipment,  piping  network,  utilities    
Ø Demolition  of  loose  coatings  and  carved  decoration    
Ø Repair  and  restore  of  the  original  form  of  the  building  in  Saint  Minas  Street    
Ø Repair  and  configuration  of  ground  floor,  staircase,  mezzanine  and  1st  floor.    
Ø Checking  and  repairing  of  the  roof  
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Ø Installing  of  new  internal  network  facilities    
Ø Installing  of  air  conditioning  system    
Ø Restoration  of  the  facade  
The   final   step  was   to   gather   the   economic   data   both   from   the   engineers,   foremen,  
contractors  of  the  project  and  the  companies  relevant  with  the  type  of  the   interven-­‐
tion  held   in   the  building.  Simultaneously  having   in  mind  the  environmental   research,  
reached  to  the  conclusion,  with  the  help  of  two  scenarios,  that  reconstructing  /  reno-­‐
vating  the  building  is  better  than  building  a  new  one.  
Overall,  after  the  performed  analysis,  it  becomes  more  than  apparent  that  reconstruc-­‐
tion  /  renovation  is  the  solution  to  examined  problem  for  two  basic  reasons.  The  first  
reason  is  related  to  the  project’s  economic  and  the  environmental  factors,  since  it  be-­‐
comes  visible  that  renovation  illustrates  lower  real  cost  by  almost  a  half  million  Euros  
compared  to  the  reconstruction  /  renovation,  while  the  environmental  impact    is  clear-­‐
ly   in  more  acceptable   levels   than   those  of  a  new  construction.  The   second   reason   is  
justified  upon  emotional  and  cultural  grounds.  Maintaining  our  heritage,  as  is  the  case  
of  the  long-­‐lived  buildings,  inspires  our  society  undoubtedly  in  a  positive  and  construc-­‐
tive  way.  
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